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1. Introduction 
Sanitation is one of the most established and wide-ranging themes in global human 
development and development cooperation. It has far-reaching consequences on 
environmental degradation, health, education and economic development, and it is usually 
estimated that to date over two billion people still live without adequate access to basic, 
safe sanitation. Inadequate sanitation is a principal reason for a great amount of suffering 
and poverty. This is underlined by not only its inclusion in the Millennium Development 
Goals (UN 2014a) but also most probably in the upcoming Sustainable Development Goals 
(UN 2014b). 
As human beings, we produce waste matter in the form of faeces that we have as societies 
in most cases learned to treat as disgusting and often also dangerous. Therefore, we device 
systems of avoiding contact with it. A problem arises from the fact that this same matter 
can be harmful also for the various ecosystems we inhabit as animals. The harmful 
particles in faeces, most importantly pathogens and leftover nutrients do not disappear only 
by removing it from our proximity. Therefore, there is a need for methods to render it safe 
before dumping it in nature or avoiding to dump it altogether. This is where the global 
human community falls short in the majority of the world. 
A background story to this is the global awakening to a large scale water crisis that finds 
strong expression especially in semi-arid regions in the developing world, such as East 
Africa. Water scarcity is a main reason to avoid at the very least increasing the use of flush 
toilets in the world, at least in the highly inefficient way it is done in many places these 
days. Fresh water should be seen for the sake of sustainability as simply too valuable to be 
used as such for getting rid of faeces. On the other hand, efficient waste handling systems 
for flush toilets are often too expensive to be introduced in rural developing world 
contexts. 
Another underlying aspect for this study is that regardless of the danger and feelings of 
disgust, human excreta can have a notable value. In the cycle of nutrients, they move from 
the soil via the vegetables or animals that are used as food into human beings. We, on our 
part, are not particularly efficient at using those nutrients which is why large amounts 
escape us with faeces and urine. In conventional sanitation systems, those nutrients get 
flushed away, in worst cases polluting the environment and causing eutrophication in water 
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bodies. A cycle of nutrients is never established. The obvious alternative is to treat the 
toilet waste in order to generate organic fertilizer and use it for agricultural production, 
thereby steering the nutrients back to the soil and establishing a cycle of nutrients. This has 
been a customary practice around the world and especially in Asia for millennia, but is 
often treated as new idea: take nutrients up, put nutrients back. Urbanization, 
industrialization and growth in population densities have been the main drivers for the 
transformation of human excreta from a resource to a threat. 
This is how solving sanitation problems can also have an effect on food security in 
developing countries. The possibility of an inexpensive source of locally produced organic 
fertilizer diminishes the need to use industrial chemical fertilizers that are often too 
expensive for small scale farmers and contribute to draining the soil of nutrients in the long 
run. In short, there is a possibility where ‘shit could equal money’ (Jewitt 2011b). 
So for many reasons conventional sanitation solutions such as those used in most of the 
developed world are not well applicable on a large scale in the developing world and there 
is a widespread understanding in the science and development cooperation community that 
alternative solutions should be developed for the global south. These solutions are based on 
the idea of saving water and reusing as much as possible of the toilet waste and are 
described with the concept of ecological sanitation. 
The ultimate goal of this thesis is to investigate the potential of introducing ecological 
sanitation solutions in the Taita Hills of south-eastern Kenya and what features those 
solutions should include. The approach is that of the perceptions and views on the theme of 
the local population, the potential end users of ecological sanitation. 
1.1. Background 
Poor sanitation and the problems caused by it are some of the most established and 
acknowledged themes in the area of global development (e.g. Okun 1988, Langergraber & 
Müllegger 2005, Werner et al. 2009). Together with the lack of access to clean water, 
inadequate sanitation is responsible for great amounts of human suffering as well as both 
contributes to and is a symptom of poverty (e.g. Langergraber, & Muellegger 2005). 
Adequate sanitation is by the United Nations defined as ‘facilities that ensure hygienic 
separation of human excreta from human contact’ and is exemplified by for instance flush 
toilets, pit latrines and composting toilets (UN 2014). Adequate sanitation, where 
available, has the far-reaching benefit of preventing the spread of many diseases, and it can 
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quite reasonably be described as a foundation of a working society as well as a basic 
human right that also contributes to for example the school attendance of especially girls 
(O’Neill & Pynnönen 2012). Still it is estimated that more than 2 billion people globally 
lack access to safe sanitation and that this number is expected to only grow in the near 
future (e.g. Langergraber, & Muellegger 2005). 
Conventional sanitation systems used in the industrialized world are neither ecologically 
sustainable enough nor inexpensive enough to solve these problems. A big problem of 
conventional systems is the premise that human excreta are waste that should be disposed 
of to ensure adequate hygiene. Still, that waste includes significant amounts of nutrients 
that could be reused for agricultural production (Winblad & Simpson-Hébert 2004). In 
conventional systems, those nutrients are lost and actually often cause pollution of the 
environment. Therefore, simply introducing these sanitation systems in developing 
communities does not ensure a sustainable sanitation development. For instance, Munala 
(2012) notes that in the informal settlements of Nairobi and Kisumu in Kenya around 75% 
of latrines are simply abandoned after use. In addition, conventional sanitation systems are 
for obvious reasons especially badly suitable in areas suffering from water scarcity. 
O’Neill (2012) poses the critical question whether the move from open defecation in the 
bush via different pit solution to flush toilets is at all sustainable. A different approach is 
needed. 
Due to many reasons, ranging from shifting weather patterns to global market dynamics, 
food security has been turning more and more volatile in recent years. Droughts and rains 
arriving at the wrong time have driven down agricultural yields in vulnerable rural areas in 
developing countries. Farmers in those areas are at the same time more and more 
vulnerable to international market forces for instance for gaining revenues from sold cash 
crops or for finding access to affordable fertilizers. The use of those industrial fertilizers 
carries risks of its own connected to for instance ecological sustainability and soil quality. 
This study investigates the potential of ecological sanitation solutions in addressing the 
above mentioned issues in global development through a case study on the local 
applicability of ecological sanitation solutions in the Taita Hills in southern Kenya. This 
local applicability involves the suitability of different practical solutions with regard to 
cultural values, norms and acceptability as well as existing communal and household-level 
waste management systems. The focus will be on stakeholder level perceptions, as the 
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premise is one where attitudes affect practices which in turn can affect policies thereby 
starting a continuous loop of change (O’Neill 2012).  In this way, the thesis will take a 
sociocultural approach to waste management at the interface of technology, culture and 
environment with the focus being on what Sarah Jewitt (2011b) terms the ‘software’ of 
sanitation solutions. A qualitative approach is emphasized in the study as the deep 
understanding it produces is of great help in possible future application of new 
technologies and practices (O’Neill 
2012). 
1.2. Context, study area and 
scope of the study 
The Taita Hills (Fig. 1 and fig. 2.) 
are located in the Taita District in 
the Coast Province of southern 
Kenya, along the main road from 
Nairobi to Mombasa and reach 2200 
meters over the Serengeti plains. The area is 
well described as rural and the agricultural 
production includes cassava, mango, banana, 
cabbage, potatoes, tomatoes, peas, maize and 
beans etc (Pellikka et al. 2009). Local land use 
changes (Pellikka et al. 2004), are an obvious 
threat to the natural resources and environment. 
The local context relevant to issues connected to 
ecological sanitation is that of an area 
characterized by permanent agricultural 
production practiced by a permanent population, 
as opposed to nomadic groups that can also be 
found in the region. The permanent nature of the 
settlement highlights the need for efficient 
recycling of waste as polluted areas cannot be 
easily abandoned due to the population density in 
the study area. The sanitation situation can by no 
means be described as a disaster as an overwhelming majority of households do have 
Figure 1. The Taita Hills seen from the west. 
Figure 2. The location of the Taita-Taveta county in 
southern Kenya. The study area is located close to 
the town of Voi, north of the road leading towards 
Taveta and the Tanzanian border. All data from WRI 
(2014). 
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access to toilets in the form of pit latrines that are a 
health-standpoint relatively safe if not always 
convenient or environmentally friendly. Unpredictable 
rains and soil problems cause concern regarding future 
food security, which also motivates the need to reuse 
all possible nutrients. To gain insights in the local 
spatial variations in agricultural practices, waste 
management customs and values attached to these, the 
study area is divided in three sub-areas according to 
their varying natural setting and to the division of the 
study area into two water catchment areas: Wundanyi, 
Upper Mwatate and Lower Mwatate (Fig. 3). 
Wundanyi is the sub-area located highest up in the 
hills, characterized by a varying topography. It is 
demarcated along the lines of the Wundanyi catchment area. It is most densely populated, 
least water scarce and most intensely settled and cultivated of the sub-areas. The Mwatate 
catchment area is divided into two sub-areas. Lower Mwatate represents the dryer, flat 
lowlands around the Taita Hills which are more sparsely populated and are to a larger 
extent troubled by food insecurity. Upper Mwatate is in many ways similar to the 
Wundanyi catchment area and can be seen as a mixed zone between the highlands and the 
lowlands. 
The successful application of appropriate ecological sanitation solutions depend on a wide 
range of factors, the variance of which is illustrated by the list below that is presented by 
(WASRAG 2012). Of these aspects it is the points 1, 2, 8, 9 and 10 that will the focus of 
investigation in this thesis, while some of the remaining aspects will be briefly touched 
upon in this chapter. 
1. Government policies which may/may not consider sustainable technologies 
2.Cultural aspects, open defecation and any restrictions of working and/or 
eating foods fertilized with human urine and treated faeces 
3. Climate 
4. Geography and terrain 
5. Soil porosity 
6. Water availability 
Figure 3. The study area and its three 
sub-areas. 
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7. Depth to ground water, local flooding 
8. Location of facility 
9. Agricultural activity 
o 10. Ability of population to accept, cooperate and agree to ongoing use and 
maintenance 
The climate in the study area is best described as a mix of arid and tropical savannah in the 
lowlands and a monsoon climate in the highlands due to orographic rains caused by the 
sharp topographic rise of the hills. The location of the study-area just south of the equator 
means that it receives two rainy seasons each year, between March and July and between 
October and December. The precipitation is clearly higher (1500 mm) in the highlands that 
are also cooler (with the average temperature being 17 °C) compared to the lowlands 
(percipitation 500 mm and average temperature 25 °C) (Pellikka 2004). 
The hills are richly vegetated, covered in old cloud forest and rain forest (Rogo & Oguge 
2000) and have been described as one of the biodiversity hotspots on the continent with 
reference to the many endemic species, both animals and plants that can be found in the 
area. Vast areas of dry savannah and grassland lie around the hills. 
The land use in the study-area is dominated by small-scale and rain-fed agricultural use 
with some relatively pristine forests still found on higher altitudes. The steep topography 
provides the basic circumstances for any land use changes in the area. 
The water availability in the study area is reported as deteriorating due to many reasons, 
among them climate change, population growth and overexploitation of water and other 
natural resources (Kivivuori 2013; Hohenthal et al. 2014). The differences between the 
study sub-areas are such that water is more readily available in Wundanyi and Upper 
Mwatate than in the arid Lower Mwatate. 
1.2.1. Scope of the study 
The study draws additional value from the global context in which the inadequacy of 
traditional sanitation solutions in the developing world together with the unsustainability of 
‘conventional’ sanitation solutions in the industrialized world highlight the need to find 
new, both large-scale and household-level solutions to close the loop of nutrients in 
sanitation. 
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Thereby, it supports work on sanitation, environmental pollution from households and 
toilet waste as well as food security issues in local development by assessing the feasibility 
of implementing eco-sanitation systems in the Taita Hills and setting a framework for 
further investigation and measures on the theme. The study will therefore contribute to the 
wider goals of rural development and poverty reduction.  
It is maintained here that although sociocultural preferences in implementing eco-
sanitation systems in a rural African context is a crucial aspect of designing sustainable 
solutions, it is an under-researched theme which can be contributed to through this study. 
In addition this study can, by promoting eco-sanitation, not only affect the natural capital –
component of a sustainable livelihoods approach (Morse et al. 2009) by possibly 
decreasing pollution and increasing agricultural production. It can also raise the human 
capital by raising awareness about eco-sanitation, economic capital by decreasing 
expenditures on buying fertilizers and physical capital by leading to investments in better 
sanitation facilities. 
The work takes a human geographical approach to ecological sanitation, ensuring that 
eventual future eco-sanitation solutions will be made on the basis of participatory and 
inclusive research together with local stakeholders and with sufficient attention to local 
circumstances. An aspect of the participation will be the objective of focusing on including 
women in the research, as they are the primary agricultural labour force and also have an 
important role in spreading and influencing ideas as the caretakers of other vulnerable 
groups, especially children. 
The significance of the study lies not only in promoting eco-sanitation in the Taita Hills, 
but in its nature as a case study on eco-sanitation in a rural developing country setting that 
is in advance deemed to be of a faecophobic  nature, in other words where reuse of human 
waste is likely to meet significant sociocultural obstacles (Dellström Rosenquist 2005). 
The experiences, more or less detailed, of this work can very well be implemented with 
modifications in similar contexts elsewhere. On the local level, an important effect in 
addition to the creation of a framework for a more sustainable and healthy sanitation 
system is the decrease of dependence on international market forces for fertilizer as eco-
sanitation solutions might help communities locally produce some fertilizer of their own. 
Awareness-raising of the possibilities of eco-sanitation is of great concern for the success 
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of any sanitation project, as development will eventually only be sustainable with the 
support and understanding of the local population. 
The choice to use a partly participatory methodology in the study aims at involving the 
end-users of eco-sanitation services in the research process, thereby incorporating their 
views into the study and the prioritizations in work on the issue. This ensures that locals 
are involved in designing the eventual technical solutions (Lilja & Bellon 2008). 
This study will use findings from the TAITAWATER project (Integrated land-cover-
climate-ecosystem process study for water management in East African highlands) of the 
University of Helsinki, which studies water issues in the Taita Hills. Information and 
results can be shared in both ways between this study and TAITAWATER. 
1.3. Research questions and aims of the study  
The main hypothesis of the study is that eco-sanitation can be implemented in Taita Hills 
in a cost efficient way with little changes in current habits, characterized by the use of pit 
latrines and with minimal confrontation with local livelihoods, norms and values, 
contributing to improved food security by producing fertilizer locally or even at the 
household level to be used in agriculture. This forms an opposing premise to the 
categorization of Sub-Saharan African cultures as faecophobic (Winblad & Simpson-Hébert 
2004, Dellström Rosenquist 2005) and underlines the possibility of a change in the 
sociocultural approach to human waste as incentives are offered. Community cooperation 
on the issue can also pave the way for further development in social capital. 
In this way, this study will address cultural acceptability criteria (Winblad & Simpson-
Hébert 2004) of ecological sanitation systems in the study area, thereby focusing on the 
societal component of the system (the other key components being the natural 
environment, physical, chemical and biological processes and the specific eco-sanitation 
device). 
Therefore, the main aims of this study can be formulated as follows: 
1. Assessing the potential and feasibility of using eco-sanitation to improve both food 
security and sanitation in the Taita Hills as well as to promote environmental 
sustainability. 
 9 
 
2. Emphasising the perceptions and opinions of the local population and involving 
them in the research and planning process of any future development interventions 
regarding sanitation.  
3. Investigating spatial variations in that potential and perceptions of related issues 
between the study sub-areas, as solutions that might work in one place might not 
suit other places. 
Ethnographic methods are used to ensure the participation of locals. Through completing 
the aims of the study, an understanding will be established of the flow of nutrients from 
agriculture through human consumption back to the nature in order to identify points of 
intervention with which that linear flow could be transformed to a cycle flow. At the same 
time, importance will be put on finding out eco-sanitation strategies that are appropriate to 
the local social, cultural and environmental circumstances. A crucial part of this process is 
to include local views to the process and combining local knowledge with scientific 
knowledge. Therefore, weight is on building a basis for finding socially appropriate and 
sustainable eco-sanitation solutions.  
The direct research questions include: 
1. How and what kind of eco-sanitation solutions could be implemented sustainably in 
the Taita Hills? 
o What sanitation solutions are currently in use in the Taita Hills? 
o How is human waste disposed of now? 
o What forms of eco-sanitation are already in use? 
 E.g. rainwater harvesting, using animal manure or domestic or 
garden wastes as fertilizer? 
2. How do the locals perceive the possibility of using eco-sanitation for production of 
fertilizers? 
o Do they find the idea repulsive? 
o Are local farmers using fertilizers, and if so, where do they get them from? 
 Do they perceive the prices to be high or not? 
o Do the locals perceive the use of human excreta as fertilizer differently 
regarding what is fertilized with human excreta? 
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 Is it more appropriate to fertilize agricultural production used as 
fodder for animals, therefore using human excreta indirectly for food 
production? 
 Is it more appropriate to fertilize reforestation projects? 
3. How can participatory methods together with local knowledge be most effectively 
used in designing sanitation solutions in rural communities? 
Due to lack of expertise on part of the researcher, this study does not aim to recommend 
particular eco-sanitation technologies or to create detailed plans of implementation, but to 
map out perceptions and possibilities, thereby creating a localized framework for further 
work on the theme. 
Another aim of the study is to raise awareness of eco-sanitation possibilities amongst the 
local population, as there are very low-tech solutions involved in eco-sanitation that can be 
implemented easily with minimal costs. One such example is using animal manure and 
garden wastes as fertilizer. Connected to this, an understanding should be gained regarding 
the specific needs for further education and spreading of information on the theme. 
2. Theroretical framework: Literature review and key concepts 
Below, I will present my own interpretation on parts of the relative conceptual framework 
of the study. I will discuss key concepts, such as ecological sanitation, the faecophilic-
faecophobic continuum of cultural approaches to human waste and the system structure of 
the societal sanitation approach. 
2.1. Ecological sanitation 
Ecological sanitation (also known as eco-sanitation or eco-san) includes a wide set of 
technologies and closed-loop systems with the objective of inhibiting the loss of usable 
nutrients in sanitation solutions, thereby closing the loop of nutrient reuse (E.g. Winblad & 
Simpson-Hébert 2004; Langergraber, & Muellegger 2005; Werner et al. 2009). The 
technologies enable the usage of human-produced waste, when treated and turned into 
fertilizer, for increased agricultural productivity. In a way, it reverses the development 
where and open-ended linear flow has been created for nutrients such as nitrogen, 
phosphorus and potassium that otherwise would recycle. Of these, phosphorus is a non-
renewable resource, the availability of which is decreasing quickly naturally (Dellström 
Rosenquist 2005). The implementation of eco-sanitation technology can, in other words, 
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support local food production, thereby involving the potential to improve food security. 
This also has the direct effects of minimizing pollution. In this way, eco-sanitation 
connects sanitation with agriculture, possibly addressing problems of both inadequate 
sanitation and food insecurity as well as with goals of ecological sustainability. O’Neill 
(2012) points out that ecological sanitation addresses all of the three pillars of sustainable 
development laid down by the Brundtland Commission in 1987: social, economic and 
ecological sustainability and Patinet (2012) adds her description of how ecological 
sanitation can play a key role in climate-change mitigation and adaptation, citing her 
research in Kabul, Afghanistan. 
The key for most efficient on-site treatment of human waste is in separating the urine from 
the faeces. Through a process of dehydration that quickly kills pathogens the faeces is 
effectively and easily sanitized, and both these substances can be used as fertilizer 
(Dellström Rosenquist 2005). This is however not the only way to set up a system of 
ecological sanitation, as will be explained later in the methodology chapter under the 
ranking exercise and further elaborated in appendix 3. The different technical ways to treat 
human waste and to use it to enhance agricultural production have also been well 
documented (see e.g. Winblad & Simpson-Hébert 2004; Langergraber, & Muellegger 
2005; Werner et al. 2009; GTZ 2010; Duncker et al. 2007). 
Research on implementing eco-sanitation in developing countries has been done e.g. on the 
level of big building complexes such as schools in India (Werner et al. 2009). A pilot 
project that bears closest resemblance to the circumstances to rural Taita Hills, however, 
has been done by the Austrian Development Cooperation (ADC 2004) in Kisoro, Uganda. 
The ADC project is a good example also for this study as it highlights the need for a focus 
on local conditions and the participation of end-users in studying the feasibility of eco-
sanitation services. 
Heikkilä and Kirstinä (2012) describe in their study on providing ecological sanitation 
through development cooperation in Swaziland how the toilets were first met with 
prejudices and suspicion but were with time and training accepted. When later asked of the 
benefits of ecological sanitation, the users of the toilets highlighted the benefits and income 
derived from the toilets while the experts interviewed liked to emphasize the benefits for 
community health and the environment. Also Huuhtanen (2012) highlights the role of 
education and training in implementing ecological sanitation in her study in Zambia. 
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Pynnönen et al. (2012) describe how ecological toilets were easily accepted in schools in 
western Kenya, but that the problems they face had more to do with available resources for 
maintenance of the toilets and treatment of the waste. They highlight the need for 
incentives to properly use the toilets and the ownership and responsibility relationships. 
Ingle et al. (2012) present a different kind of tension in adapting to ecological sanitation, as 
they describe a situation in Namibia where the end users of the ecological, urine diverting 
toilets are satisfied with their sanitation but the local authorities are inclined to roll out 
flush toilets in one of the driest environments in the world because those are seen as a sign 
of progress and luxury. 
Still in general, research by instances such as the Sustainable Sanitation Alliance (SuSanA 
2013) has focused on technical solutions in sustainable sanitation, leaving the sociocultural 
aspects of and responses to sanitation solutions with less attention. However, an obvious 
premise for ecological sanitation to drive a positive change is that it is actually used. This 
is why all solutions have to be socially and culturally acceptable as well as technically 
feasible (Jewitt 2011b), an aspect that motivates this study. The approach also salutes the 
Community-Led Total Sanitation (CLTS)-approach which, as described by Robert 
Chambers (2009) emphasizes the need for local needs to be recognized and solutions to be 
designed ‘on the ground’, as opposed to past technical, top-down solutions. 
This study can reduce that relative lack of attention to sociocultural aspects of sanitation in 
development research. As Dellström Rosenquist (2005) notes, ‘a crucial point in need of 
further investigation is how sustainable [sanitation] solutions should be constructed so that 
they satisfy the human needs’ as those human needs are expressed in a particular localized 
context. Drangert and Nawab (2005) point out that the tradition within human geography 
to ‘explore the links between health and spatial and ecological dimensions’ can be very 
useful in this but Sarah Jewitt (2011b) nonetheless maintains that few geographers put a 
strong focus on human waste in their work. Jewitt (2011b) further points to the potential of 
geography as a holistic and interdisciplinary field to combine technical feasibility and 
social acceptability of eco-sanitation in its investigations. As to the question of cultural 
acceptability of ecological sanitation, Jewitt (2011b) adds that the fact that ecological 
sanitation has been adopted in varying geographical contexts proves that  ‘positive 
associations between sanitation and fertilizer production or income generation can 
sometimes promote quite significant changes in attitudes towards (and practices 
surrounding) human excreta’. 
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An example of studying cultural preferences regarding eco-sanitation has been done e.g. in 
Pakistan (Nawab et al. 2006). Nawab et al. (2006) highlight the need to understand 
attitudes and behaviour of the target population in order to design feasible eco-sanitation 
systems. For this, an understanding is needed of prevailing practices and perceptions and 
of cultural preferences. The study by Nawab et al. (2006) points out that a sustainable, 
long-run eco-sanitation system will only work with total support of the end users and that 
where sanitation awareness is low and where people struggle with many other serious 
issues, sanitation might not be a high priority. This, along the lines of Maslow’s theory of a 
‘hierarchy of needs’ is a clear challenge in motivating eco-sanitation solutions. Also, 
Dellström Rosenquist (2005) classifies most cultures in Sub-Saharan Africa as 
faecophobic, in that they strive to minimize the contact one has to make with faeces and 
not to think about it or discuss it. This is obviously a key obstacle to eco-sanitation 
development that has to be attended to. It adds to the need for awareness of issues 
regarding the connection between sanitation and the natural environment. 
An important underlying assumption in the promotion of eco-sanitation is that 
conventional, more developed sanitation solutions, most importantly flush toilets that are 
widely used in the industrialized countries are not sustainable or suitable to be used in 
many developing countries or on a global scale. Their downsides include high costs, 
inefficient use of water resources, excessive pollution and loss of nutrients along with the 
waste (Werner et al. 2009). 
2.2. The sanitation crisis and ecological sanitation 
The basic rationale behind the need for increased usage of ecological sanitation 
technologies is that inadequate sanitation is both a humanitarian and an environmental 
problem. It is one of the most notable themes in the development discourse that inadequate 
sanitation causes human suffering, most importantly via the spread of diseases . This is 
proved by pointing to the inclusion of sanitation goals in United Nations’ Millennium 
Development Goals (UN 2014). 
Another aspect to be considered is that human waste is widely considered as repulsive and 
something to be disposed of whenever and however possible (Langergraber & Muellegger 
2005). This is of course rational when considering its ability to spread disease. 
Inappropriate and uncontrolled disposal, however, can lead to pollution of soil and 
groundwater and/or over-exploitation of water-resources. “Drop and store” pit latrine 
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systems that are dominant in rural areas in developing countries have many more 
downsides. In addition to contaminating the environment with pathogens and spreading 
diseases, they serve as breeding-grounds for mosquitoes and flies that are notable vectors 
for diseases and are often situated far from houses because of the bad odour. Full pits and 
pit collapses force communities to dig new latrines over and over again, contaminating 
more soil (Langergraber & Muellegger 2005) and reducing space available for other 
activities such as agriculture. It should be noted that shallow groundwater resources, which 
are often contaminated by these so-called “on-site disposal systems”, are of primary 
importance as a water source in poor rural communities. Pit latrines also risk flooding 
during wet periods (Werner et al. 2009). 
A third aspect that should be taken into account when considering sanitation issues in 
developing countries is that nutrients, that have been transported in the form of food from 
the soil through humans to form excreta, are often lost when waste is disposed of in ways 
that at the moment are most widespread on the global level.. The transportation of nutrients 
from the soil, via agricultural produce and intake as food to inappropriate disposal forms 
an ‘open loop’ in which the nutrients are never recovered, meaning that nutrients have to 
be added to the soil in the form of industrial fertilizers, which in turn can be a considerable 
financial drain on rural communities and contribute to impoverishing soils. Eco-sanitation 
technologies strive to close that loop by locally processing human waste in order to 
produce organic fertilizer (Langergraber & Muellegger 2005). An important part of this is 
the notion that human excreta could be seen as a resource instead of waste (Jewitt 2011b). 
This thought of human waste being used as a fertilizer is by no means a novelty, in fact it 
has, as Jewitt (2011b) puts it, been ‘in and out of fashion’ in different parts of the world 
during different periods in history. Instances can also be found where human waste is 
considered simultaneously as both polluting and valuable, which leads to the question of 
the extent to which the basic dichotomy between dirty and clean is really useful in 
organizing sanitation and waste management. Both in history and today, practices and 
technologies are known that transform waste to a different form of resource: energy. An 
example of this in the sphere of ecological sanitation is the production of biogas from 
organic waste, as exemplified by the biogas reactor presented in appendix 3.     
Eco-sanitation approaches have great potential not only for reducing water body pollution, 
but also for improving food security. Recycling the nutrients in human excreta has been 
found to improve soil structure and fertility and to increase agricultural productivity, 
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thereby contributing to food security (Werner et al. 2009). Also, eco-sanitation can 
function as a barrier to the spread of disease if hazardous toilet waste is treated and used 
properly. There are also possibilities that processed waste can be used as an energy 
resource in the form of biogas. A possibility in its own right is that eco-sanitation can 
enhance the self-subsistence of communities in producing fertilizers locally instead of 
relying on international markets, improving the availability of fertilizers to even the 
poorest in a community and adding to the degree of communal self-reliance and economic 
empowerment. 
Werner et al. (2009) point to the importance of seeing eco-sanitation as a holistic paradigm 
to reaching the MDGs in areas of sanitation, water sustainability and food security by 
closing the loop of nutrients that is characteristic of conventional sanitation systems. For 
doing this, eco-sanitation systems have to take several aspects of all those areas into 
account, thereby designing the systems specifically for local conditions and users, taking 
into account social, economic and environmental sustainability in the local context. 
Ecological sanitation can be seen as an especially important tool for ecological and 
economical sustainability as it does not necessarily need water or large-scale infrastructure 
for waste removal (Jewitt 2011b). This study strives to assess the potential and find 
concrete possibilities of using eco-sanitation in the local context of the Taita Hills and to 
through its participatory aspects ensure also cultural sustainability of possible future 
solutions. The presumption is made here that low-tech solutions that are inexpensive, 
simple, water-saving, non-electric and made to a large extent of local resources are the best 
to be used in rural Kenya. A basic element in this is paying attention to what Werner et al. 
(2009) term the ‘sociological aspects of acceptance and cultural appropriateness’. I other 
words, eco-sanitation systems should be designed to fit local norms, taboos and values. 
This is crucial given the general repulsion towards human waste, with which a balance 
should be found when designing systems. 
Eco-sanitation as a holistic approach towards sanitation and food security issues is a theme 
that crosses the interface between human communities and their environment, and 
therefore requires careful, interdisciplinary research in each particular context. 
2.2.1. Ecological sanitation in industrial countries 
It is clear that on the global level the responsibility of designing and implementing 
ecological sanitation solutions should not be given to a too large degree to developing 
countries. In fact, it is easy to argue that industrialized countries should take greater 
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responsibility in the development of ecological sanitation solutions because of for instance 
resource availability and unsustainability of current solutions and share of global pollution. 
Also the role of developed countries in facilitating the spread of ecological solutions 
should not be underestimated (O’Neill 2012). The obstacles in industrial countries differ 
from those in developing countries, but can readily be assumed to be connected to the 
degree of urbanization that calls for more complex systems. Also the coverage of 
convenient conventional systems, the changing of which would probably meet great 
resistance, is far wider. 
Although the spread of ecological sanitation solutions in the industrialized countries can be 
characterized as marginal at best, there are some examples that merit mentioning. Winblad 
and Simpson-Hébert (2004: 21−52) note how a traditional Asian solution, the ‘Vietnamese 
double-vault toilet’, is being increasingly adopted for instance in Sweden, and how also 
other examples of composting toilets, introduced more than 50 years ago in Swedish 
weekend houses, have since spread to at least North America and Australia with 
adaptations of them being used in Norway. Winblad and Simpson-Hébert (2004: 21−52) 
go on to presenting municipal-level solutions in Stockholm and Norrköping, Sweden and 
Lübeck, Germany. Langergrabe and Muellegger (2005) cite case studies of use of 
ecological sanitation in the densely populated rural area of Lübeck-Flinterbreite in 
Germany where different kinds of wastewater are separated and treated, the 
Lambertsmühle museum in Germany with an independent wastewater treatment system 
and the Svanholm ecological community in Denmark which has invested strongly in 
reusing urine in agriculture. Werner et al. (2009) present the example of the GTZ 
(Deutsche Gesellschaft für Technische Zusammenarbeit) Headquarters in Germany which 
now has an ecological sanitation system and also Jewitt (2011b) notes the growing 
popularity of composting toilets in Sweden despite almost total coverage of conventional 
sanitation systems. 
In Finland, a general optimism has been articulated in the media regarding the growth in 
demand for ecological sanitation solutions (Yle Uutiset 2013), which is by representatives 
of the private sector reported to be growing at a yearly pace of 20%. Different traditional 
variations of composting toilets have been in use in Finland since the 18
th
 century 
(Lemmetyinen 2011), and the present rise in their popularity is mirrored in the availability 
of a wide range of different technical solutions as listed by the Finnish Environment 
Institute (SYKE 2014). As an example larger project in Finland, Langergraber & 
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Muellegger (2005) provide us with the example of the municipality of Sund in Åland 
where the community is striving to protect the vulnerable Baltic Sea by diverting its waste 
to reuse in agriculture. 
The section above serves to point out that there is a clear, if not yet very strong, movement 
towards ecological sanitation in the industrialized countries, especially in Europe and that 
awareness is rising of the problems with present conventional systems and the need for 
more ecological approaches. However, these sporadic examples of small scale ecological 
sanitation spread in the industrial countries should not reduce the weight put on the 
potential of developing ecological sanitation in the global south, as it can be argued to have 
a more potential to address other development issues, such as food security and inadequate 
sanitation there. 
2.3. Social and psychological aspects of sanitation 
Sanitation issues, especially those connected to excreta and personal hygiene, have a 
special character as an aspect of comprehensive community development in that it is at its 
core a highly personal issue that belongs strictly in the private sphere of the household, not 
in the public sphere of personal life. A general concern in doing research and designing 
development interventions under the theme is therefore the fact that people are often 
simply very reluctant to talk about it, as sanitation in most cultures is a highly sensitive 
theme (O’Neill & Pynnönen 2012). Whereas the implications of inadequate sanitation on 
community development are well acknowledged when it comes to its role in spreading 
diseases, a deeper understanding of sanitation practices and preferences and the final 
treatment of excreta beyond avoiding human contact has traditionally not been seen as an 
issue that requires intervention and discussion outside the household (e.g. Dellström 
Rosenquist 2005).  This has led to a general lack of knowledge about the serious problems 
that conventional sanitation solutions present in the public of both the developed and 
developing world. Dellström Rosenquist (2005) maintains that in the same vein, and 
maybe as a consequence of this, more innovative and sustainable sanitation solutions have 
not been widely accepted and adopted on a large international scale. 
The way that communities deal with this threat of waste and excreta comes down to the 
diverse concepts of dirt and pollution (Jewitt 2011b), a theme under which the ground-
breaking work of anthropologist Mary Douglas is useful. In her work on symbolism, 
pollution and dirt, especially in her in her book ‘Purity and danger: An analysis of the 
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concepts of pollution and taboo’ (Douglas 1966), she reminds us that values and beliefs 
usually make sense in a given particular context and that also ‘ideas of purity are parts of a 
greater whole’ of a value system. Of course, these ideas of purity affect ideas of dirt and 
pollution. According to her, all kinds of dirt most basically offend the social order, which 
is why it is classified and separated in our daily lives. This action has its roots in the 
psychological and psychosocial process where the existence of an anomaly, something out 
of place, lead to anxiety and repression or avoidance. In this view, the act of cleansing is 
not only a way to escape diseases but also to ‘re-order’ the environment and conforming to 
community ideas and reflection on dirt are simultaneously reflections on order and 
disorder. It is suiting that Douglas’ definition of dirt is ‘matter out of place’. In this way 
ideas of pollution influence behaviour and beliefs and build up social pressure. But she 
also notes that external pressures can change beliefs and that such ideas are generally 
sensitive to change (Douglas 1966: 1−6). To this should be added that contradictory ideas 
where certain matters can even be both polluting and valuable simultaneously can be held 
(Selket 2012). A good example given in her work is that of ‘deliberate uncleanness’, for 
instance using cow dung as a fertilizer, construction material or fuel (Douglas 1966: 7−29). 
From this Douglas arrives at the today self-evident conclusion that pollution ideas only 
make sense in the context of a particular thought system and that knowing the local 
circumstances aids researchers in understanding local values, norms and rites, not least 
concerning dirt and pollution and that we can only by clarifying the socially constructed 
borders also confront anomalies, such as new ways of approaching issues of waste and 
pollution (Douglas 1966: 30−58). The mentioned borders can be either practical ones, ones 
based on avoidance of diseases or ‘allegories of virtues and vices’ with more disciplinary 
intents. 
Along the same lines of rules of pollution being constructed through long-lasting cultural 
processes based on local circumstances, Campkin and Cox (2012) point out that when 
handling waste issues, science is often a less effective tool than emotions because concepts 
of dirt and cleanliness are basically combinations of physical, psychological and moral 
aspects. But they do also point out the role of available technology in affecting ideas and 
values and the ways in which societies organize space and social relations, adding power to 
the notion that beliefs of dirt can be changed through provision of appropriate training and 
technologies.  
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A general division into two of the world’s cultures with regard to their attitude towards 
human excreta is presented in for instance Winblad and Simpson-Hébert (2004) and 
Avvannavar and Mani (2008). In this very simplifying but as a concept useful continuum 
two opposite groups are introduced: faecophilics and faecophobics.  
On the one hand, faecophilic cultures are presented as ones that do not impose serious 
cultural obstacles (as values and norms) on handling human waste. These are common 
namely in the densely populated agricultural areas of East and Southeast Asia, for instance 
in China and Vietnam. Where productive agricultural land has been a relatively scarce 
resource because of the dense population, people have not been able to shift between 
farming areas and have through generations been forced to stay in contact with their own 
waste and create systems of managing human waste on the site where it is produced. With 
time, the function of human excreta as a nutritious fertilizer has been recognized and it has 
become to be seen as a resource instead of waste that should be disposed of. Faecophilics 
believe in simply burying their excreta and in the soil as an effective agent in treating the 
waste and consider reuse of excreta to be a part of the natural cycle of nutrients 
(Avvannavar & Mani 2008). 
On the other hand, faecophobic cultures are ones within which it is seen as appropriate 
only to avoid all contact with human waste. Such attitudes have often been developed in 
areas where competition for land has not been as intensive and shifting agriculture or semi-
nomadic lifestyles have been possible (Winblad and Simpson-Hébert 2004: 101). The 
mobile lifestyle has facilitated a system of waste disposal where human excreta and other 
waste is left behind as human activity has moved to another location. The traditional 
lifestyle meant that there was no pressing need to recycle wastes and nature carried the 
responsibility of treating waste treatment. Winblad and Simpson-Hébert (2004) note that 
faecophobic cultures are dominant in Sub-Saharan Africa, among some other regions, 
which can impose some key obstacles on the introduction of ecological sanitation systems 
in the Taita Hills. Faecophobics react more to the idea of contamination that the actual risk 
of contamination, which can be argued to be only partly rational. They also react to the 
appearance of excreta, as studies show that treated excreta does not cause the same 
reactions (Avvannavar & Mani 2008). These approaches are also to a varying degree 
affected by religion, as is explained later in the section on the system structure of the 
societal sanitation approach. 
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Of course, as can be stated for most conceptual dichotomies, most people and cultures of 
the world take a position somewhere along the faecophobic-faecophilic-continuum, not at 
either of the extremes (Winblad & Simpson-Hébert 2004; Rosenquist Dellström 2005; 
Avvannavar & Mani 2008). Moreover, those positions are not necessarily fixed and could 
be altered. For instance, Avvannavar and Mani (2008) argue that some faecophobic 
cultures, e.g. those in Europe, have developed their attitude only as technological 
development has facilitated a certain alienation from nature. As excreta have been moved 
away from our everyday lives by new technology, it has become seen as something hidden, 
disgusting and dangerous. Technology has altered people’s attitudes instead of the other 
way around. From this the possibility can be concluded that communities with in principle 
faecophobic approaches to sanitation can, through education, awareness-raising and 
provision of the right technology, be encouraged to take a more faecophilic attitude, 
thereby facilitating the introduction of more ecological and more sustainable sanitation 
solutions. 
On the individual level a person’s approach to sanitation is formed by strong emotions that 
affect both individual and social behaviour. This personal approach is best described as one 
driven by needs as psychological factors. Dellström Rosenquist (2005) recognizes five 
different kinds of these needs, physiological, safety, inter-personal, status and denial needs 
and relates these to Maslow’s Hierarchy of Needs, which states that human needs form a 
certain rank order, according to which they are satisfied. The five needs, also in a rank 
order, that Dellström Rosenquist present (2005: 338 − 342) are explained below. 
The physiological needs for sanitation are based on two distinct aspects of being human. 
The first is our need to excrete as an essential bodily function or as the primal urge 
Avannavar and Mani (2008: 2) present it as. The second is the built-in disgust of fresh 
faeces that Dellström Rosenquist (2005: 338) presents as being just as natural as the primal 
urge of defecating. This disgust is connected to the, at least partly, rational perception of 
human excreta as being contaminated and dangerous. It is often added that people are 
disgusted already by the idea of something being contaminated by excreta instead of by 
actual contamination. However, the disgust is also a natural and rational feeling with 
regard to the potential of excreta in spreading disease and odours. 
The safety and security needs of sanitation can be divided into those concerning direct 
threats and those concerning indirect threats. Firstly, people tend to see themselves as 
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vulnerable when excreting and especially women are often afraid of violence, rape or other 
abuse while visiting the toilet. Secondly, the threat to one’s health of visiting what is in this 
regard seen as an unsafe toilet plays a key role. People usually avoid not only contact with 
human excreta but also toilets that smell bad or look unclean and there’s a widespread 
understanding that toilets might be ‘in effect disease spreading hazards’ (Dellström 
Rosenquist 2005: 340). Under the same theme of threats to one’s health from going to the 
toilet one can also mention the general want to wash ones hands after visiting the toilet. 
Both theses aspects drive the choice of location and usage of sanitation services that people 
make. 
However, Dellström Rosenquist (2005: 340) points out that even though people usually 
consider toilet waste as dirty, they do not necessarily mentally connect it to for instance 
contaminated water sources. It is important to note that what people consider as 
comfortable, healthy and safe is seldom the best option from the environmental point of 
view and not even always the healthiest option. From this it is easy to conclude that in 
order to achieve sustainable sanitation solutions on the household and community levels, 
certain perceptions usually need to change. This highlights the importance of awareness-
raising in connection to promoting ecological sanitation. This awareness-raising could also 
have an effect on status issues and social relations that are connected to sanitation, for 
instance in improving the value given to workers in the sanitation and waste management 
sector. 
The inter-personal needs experienced by individuals in relation to sanitation are similar to 
safety and security needs in that they affect where we choose to excrete and what kinds of 
toilets we prefer. That the practice of excreting is perceived as dirty leads to a great and 
virtually universal need for privacy. Therefore, inter-personal need is in this case 
characterized by the avoidance of all inter-personal interaction. This differs between the 
age and relation of those involved, for example between two adult strangers on one hand 
and a father and his child on the other. Still in general inter-personal needs dictate in the 
case of sanitation and excreting in particular the highest possible degree of privacy, which 
can take the form of closing and locking a door or merely hiding behind a tree. The inter-
personal needs create naturally status needs that are related to the fact that those segments 
of societies that work in waste management or for instance with emptying and cleaning 
toilets are often seen as somehow socially inferior, making these jobs very unwanted 
regardless of their clear importance. Dellström Rosenquist (2005 :340) cites the example of 
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the Luo people in Kenya, who avoid sharing sanitation facilities among family members 
while living in rural areas. With migration to urban areas, this no longer is possible due to 
limited space and they perceive their privacy as being weakened. 
The last important human psychological need connected to sanitation and excreting is that 
of denial. As Dellström Rosenquist (2005: 339) notes, ‘expectations on sanitation systems 
are for most people that they should work, full stop’. As long as they keep the waste out of 
sight and manage in avoiding all contacts between humans and their waste, we are 
generally satisfied. Importance is put on avoiding the matter itself and on hiding everything 
than can be seen as disgusting. In some societies this even takes the form of pouring water 
while on the toilet to cover all sounds and using good-smelling sprays to cover up bad 
smells after defecating. In others, e.g. among the Akan of Ghana as reported by Dellström 
Rosenquist (2005: 341), no-one is supposed to even see anyone entering a toilet. In this 
way, in avoiding touching a taboo, many cultures deal with sanitation as an issue to a 
minimal extent, which Dellström Rosenquist (2005: 341) notes to be a paradox ‘as we are 
all engaged in excreting behaviour at least four times a day’ and spend more time on it than 
on sexual activity. 
On these social and psychological aspects of sanitation, whether discussing faecophobic or 
faecophilic cultures and on all levels of Maslow’s hierarchy, Dellström Rosenquist notes 
that ‘a crucial point in need of further investigation is how sustainable solutions should be 
constructed so that they satisfy the human needs’ comprehensively and with the most 
respect towards local values. This is an underlying goal of my study. 
2.3.1. Societal sanitation approach and its system structure 
The possibility of a population having either a faecophilic or faecophobic attitude towards 
sanitation brings to the fore the crucial need for understanding the local mentality 
regarding human waste before proposing any future solutions. Avvannavar and Mani 
(2008) term this group mentality and attitude the societal sanitation approach and divide it 
into three factors: perception, cognition and behaviour. Perception includes the feelings 
that a certain group of people have towards waste and especially human waste. It is a 
consequence and is to some extent controlled by cognition, which involves the knowledge 
that the group has regarding human waste. The distinction between what is thought about a 
subject and what is known about it is crucial here. Both of these factors lead to a certain 
behaviour regarding the subject, controlling actual actions (Dellström Rosenquist 2005). 
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2.3.1.1. Societal sanitation approach 
Avvannavar and Mani (2008) present us with a conceptual model of how the societal 
sanitation approach is constructed in different cultures. At the level of the single 
household, the defining task of sanitation and waste management is to ensure a healthy 
living environment by handling human and household wastes in the safest possible way 
with regard to both humans and the natural environment. What that way actually is 
depends on the culture as well as the environment. In this conceptual model, the societal 
sanitation approach is divided into five stages of the individual experience that are further 
divided into components that in turn drive and define the actions an individual takes to 
attend to the urge and to dispose of the waste. 
 
Figure 4. The societal sanitation approach (Avvannavar & Mani 2008). 
Urge. The natural urge to relieve oneself is the primary driver behind the need for 
sanitation systems. The two components of this first stage are whether one feels a need to 
urinate of defecate, which plays a role in the decision-making of the individual. How the 
urge is experienced and reacted upon is to some extent dependent on gender and age, as the 
requirements felt can differ between men, women and children. 
Place. The second priority in the sanitation approach is the need to find privacy and a 
sufficient measure of safety for answering to the primal urge. This brings into 
consideration the question of place, meaning where to actually excrete. This is decided by 
the contexts of the physical living environment as well as the specific situation. The 
behaviour of an individual feeling the same urge can and does often vary, for instance 
between home and public places (such as school or the workplace), between rural and 
urban settings and between activities taking place, e.g. attending a meeting or a party. 
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Process. The third step is the actual use of the sanitation solution. This includes the posture 
taken by the individual and the convenience required and sometimes met and depends on 
the particular culture, habits and gender of the individual. 
Hygiene. The fourth stage involves attending the hygienic needs, in particular self-
cleansing and the immediate removing of the waste from the proximity of human beings by 
for instance flushing. These needs are taken care of in different ways depending on e.g. the 
availability of water, the particular technical solution being used and sociocultural aspects. 
Waste disposal. The last stage of the societal sanitation approach is that of final waste 
disposal, which emphasizes the interaction between the sanitation approach and the natural 
environment and is dependent on the technology available. It should be pointed out that 
this disposal of waste might be seen as final only from the perspective of the users of a 
sanitation system. Together with the fourth stage, the need for hygiene, waste disposal 
brings out a spatial aspect of waste management: the need to set up barriers, if only 
perceived, between oneself and waste (Drangert & Nawab 2011). This might strongly 
affect for instance preferences regarding the location of a toilet and the structure of it as 
well as the readiness for handling and treating waste. These five stages and their 
components are summarized in fig. 4. 
The first four of these stages have the individual point of view as a starting point, which is 
why it at its core appears to take all social groups into account. Indeed, Avvannavar and 
Mani (2008) point out that ‘sanitation is gender dependent, with the physiological 
requirements of women and children being different from those of men’ and that the primal 
urge ‘varies depending on the individual's gender and age’. To these social groups should 
be added with more emphasis also the elderly and the disabled. On the social level that this 
approach forms a basis for, however, sanitation decisions are often made in groups or by 
healthy males which is why there’s a great risk that women, elderly, children, disabled and 
other marginalized groups go without inadequate sanitation. To this Avvannavar and Mani 
(2008) add the influence of ‘social conditioning’, meaning a ‘community's traditional and 
religious influences that would dictate an individuals' sanitation approach in a social 
environment.’ In other words, tradition and norms are potential obstacles for developing 
sanitation solutions that suit marginalized groups in the community. An example that 
comes to mind is the exclusive use of squatting toilets, although it is not hard to imagine a 
set of personal reasons that make squatting uncomfortable. 
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Of course, when this conceptual framework is applied to the local political entities that 
form most communities, attention has to be paid to the tension between the private 
production of waste and the most often public management of waste (Jewitt 2011b) 
because human waste is essentially ‘a private act that becomes a public concern’ (Drangert 
& Nawab (2011). The question that arises from this setting when discussing it in a 
developing country context where the resources of public management can be quite scarce 
is whether the best practice actually is to put most management responsibility on the 
authorities. Ecological sanitation solutions are characteristically on-site solutions where 
that responsibility, and benefits derived from it, is attributed to the household level. This 
standpoint of change in sanitation practices starting from the grass-roots level finds support 
also in Mary Douglas’ (1966: 30−41) work, as she asserts that although culture obviously 
has considerable authority over individual choices, it is often also more rigid than those 
individual choices and is to some extent actually built up by them. It is through these 
interactions between social structures and the ways individual members of a community 
think that each culture successfully adapts to its particular environment (Douglas 1966: 
74−95). This is also why understanding individual behaviours and beliefs help in 
understanding complete social systems (Selket 2012).  An important part of this process is 
the societal sanitation approach. 
 
2.3.1.2. The system structure of the societal sanitation approach 
Of course, the attitude of a culture towards the primal urge, human excreta and the 
handling of it is only a part of the explanation of the sanitation solutions a population ends 
up adapting. Therefore, Avvannavar and Mani (2008) further propose a more 
comprehensive and detailed conceptual model of a system structure that strives to explain 
the societal sanitation approach of a particular community and provide a detailed 
understanding of it. The concept involves four main factors that play varying roles in 
shaping the sanitation approach: The human settlement, the natural environment, the 
culture and the society. 
The human settlement is in the framework seen as the built-environment that facilitates the 
preferred lifestyle of a community or society, also with regard to sanitation. The 
characteristics of the human settlement that most clearly affect the sanitation approach are 
the density and the natural setting of the community. In more densely populated areas, such 
as towns, toilets are more often preferred to be inside the house to avoid moving out of the 
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home for excreting. Meanwhile in rural areas toilets are more often built outside to prevent 
odours in the actual home, and open defecation is also more often practiced in sparsely 
populated areas where privacy is easier to ensure. Sharing toilets with other households is 
also generally more easily accepted in urban areas due to lack of space, while in rural areas 
the privacy and exclusiveness for the household of the toilet is emphasized. On the 
communal level densely built areas tend to create more extensive infrastructure, such as a 
sewage system, serving a larger amount of households, while waste disposal is in rural 
areas seen more as the responsibility of each household (Avvannavar and Mani 2008). 
The study area of my thesis is described as rural with a varying degree of population 
density, with the highest concentration found in the Wundanyi study sub-area and the 
lowess in Lower Mwatate. The physical expression of the settlement is dominated by small 
single-family households with their own gardens or farmlands and with limited connection 
to water and sewage infrastructure. 
The surrounding natural environment dictates to a large extent the characteristics of the 
human population and settlement and therefore also its sanitation approach. The most 
important features of the natural environment are in this case water accessibility, 
vegetation type, climate and terrain or topography. In densely populated and humid areas 
where water is reliably available throughout the year, different forms of flush toilets have 
been in use for the longest time. In dry areas waste is more often buried or left in the open 
as the dry environment is in itself an effective tool of treating waste. The topography of the 
area is more relevant when considering the spread of waste with for instance surface water 
flows. Most importantly the natural environment has played and continues to play an 
important role in forming what Avvannavar and Mani (2008) call the ‘societal association 
with nature’ on the faecophilic-faecophobic-continuum that has been described above. 
As described in the section above on the study area, the Taita Hills are dominated by 
farmlands with some cloud forests and rain forests forming the natural environment on the 
highlands. Water resources are scarce especially on the lowlands an perceived to be 
declining also in the highlands (Hohenthal et al. 2014).  
As with all other aspects of human life and behaviour, culture, to a varying degree affected 
by religion, controls the sanitation approach of a society. As Nawab et al. (2006) explain in 
their article on cultural preferences towards ecological sanitation in north-western 
Pakistan, Islam considers human waste to be in general dangerous and relies on different 
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concepts of ‘unclean’ in restricting the handling and even discussion of human excreta. As 
for the bible, it makes next to no mention on either excreta disposal or its reuse (Warner 
2000). Buddhism even clearly promotes the reuse of all waste, a stance that is connected to 
the general notion of reincarnation (Nawab et al 2006). In some cultures excreta is 
considered filthy regardless of religion and they stress the need to avoid contact with it. It 
is normal in such cultures that sanitation facilities are placed outside the home. Further, it 
is reported that excreta has in some societies especially in Sub-Saharan Africa been 
traditionally connected to activities of witchcraft and other superstitious beliefs possibly 
stemming from older, pre-colonial religions (Jenkins & Curtis 2005: 2452). In these cases 
one of the strongest cultural values, fear, is connected to human waste. Cultures also vary 
in exactly how offensive excreta are considered (Avvannavar & Mani 2008). When it 
comes to cultural meanings attached to human excreta, it is also important to note that a 
distinction is usually made between urine and faeces and that the same values might not 
apply to both. These cultural values can have implication for e.g. how people working with 
handling human waste are treated and whether or not it is considered as suitable to only 
certain social segments. It is these cultural values that are the focus of my thesis and will 
be discussed in the case of the Taita Hills later. 
The fourth factor or sub-system affecting a societal sanitation approach is the society itself. 
There’s a two way interaction between the identity, behaviour and attitudes on the 
individual level on the one hand and on the social group level on the other. For example, a 
relatively unhealthy population suffering from a high prevalence of sanitation related 
diseases will when provided knowledge (cognition) of those diseases be forced to take 
steps to alter its sanitation approach. The type of toilet that dominates in a given 
community is therefore influenced by community health aspects. Wealth influences the 
sanitation approach in that the poorest segment of a community often do not have access to 
what is perceived to be adequate sanitation, which in turn is partly determined by issues 
related to societal status as the richest are often seen to have the best toilet facilities. Of 
course the general prosperity of a community also decides the general coverage of 
sanitation services (Avvannavar & Mani 2008: 7 − 11). 
Whether human waste is seen as a potential economical resource or not also affects the 
choices of technology, as does the extent of general technological development of the 
society that may give rise to a certain distancing of the community from nature and primal 
human needs. Safety and privacy needs felt by individuals in relation to the rest of the 
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society set demands on the sanitation solutions, which affects the sanitation approach of 
the society as a whole. Last but not least, each society has its own rules and even taboos, 
though unwritten, regarding human waste and toilet behaviour. These ‘perceptions of and 
ideas about what is dirty’ (Avvannavar & Mani 2008) obviously influence the societal 
sanitation approach. Universal to all cultures is for instance that ‘another person's 
excrement is often perceived as more disgusting than one's own’ (Drangert 2004) and that 
the excreta of children, especially one’s own children, are not as disgusting as that of 
adults. 
At this point it is also important to question the actual social inclusiveness of the 
conceptual framework. Whereas the natural environment and to some extent the human 
settlement can be taken as stable components of the system, culture and society are 
generalizations regarding who they represent. As noted also earlier, society often risks 
making sanitation solution choices, among other choices, from the standpoint of a strong 
majority, most often that of the healthy male. This is acknowledged for instance by 
Drangert (2004) who points to the examples of women in South Africa avoiding visits to 
shared pit latrines because of a fear of sexual harassment or even rape and of women in 
Kenya and Tanzania who refuse to use disgusting public toilets and therefore risk their 
own health by not drinking water during long workdays. And as important as sociocultural 
factors are in understanding people’s approach to sanitation, for example O’Neill (2012) 
questions whether possible benefits, economic interest and incentives (such as a source of 
free fertilizer) may still be more important in deciding household level solutions. 
This relative lack of contrasting individual points of view and the emphasis on the healthy 
male point of view reminds us of the shortcomings of this and other conceptual 
frameworks in general. When discussing such a basic need as sanitation, it is particularly 
important to find out approaches and solutions that serve the entire population, but with 
this criticism in mind, I still see the system structure of the societal sanitation approach as a 
useful approach to assessing the potential of ecological sanitation in the Taita Hills. 
Of course, the four categories presented above cannot be clearly separated from each other, 
and many aspects of a society can be said to belong in more than one of them. There might 
be considerable overlap and interaction between them. Of special interest to this study is 
also the apparent lack of consideration of the effects by issues and influences that are 
global or external to a given society global on the societal sanitation approach. 
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What is, for instance, the effect of international development aid on chosen sanitation 
solutions of a certain community? Given the importance of culture with its values and 
norms in societal sanitation, do aid programmes that target sanitation risk constituting a 
form of cultural intrusion and therefore meeting significant cultural obstacles to success? 
This obstacle is one that this study in particular and the CLTS (Community-Led Total 
Sanitation) approach (Chambers 2009) in general strives to work around.  Another 
important question is that of the impact of international media as creating status needs. 
2.4. Dimensions of the study within geographical research 
The sociocultural aspects of sanitation described above fit well among the lines of the 
cultural geographical work of for instance Ben Campkin and Rosie Cox (2012) on dirt in 
general. They point out that whereas a broad range of associations are attributed to dirt and 
therefore also human waste across the different cultures in the world, in general we all 
attempt to eliminate and avoid all kinds of dirt. This universal repulsive attitude inevitably 
underlines the spatial expression of dirt, whatever specific cultural values it is assigned. In 
everyday lives, this means that dirt is isolated from people as effectively as possible, at the 
very least by building or digging separate chambers for it, thereby constructing not only 
physical but also conceptual borders (described well by the saying ‘out of sight, out of 
mind’) between us and dirt. This notion is very strongly connected to the influential 
definition that Mary Douglas attributed to dirt in her ground-breaking book Purity and 
danger: An analysis of the concepts of pollution and taboo (1966): dirt is ‘matter out of 
place’, meaning matter on the wrong side of any socioculturally or in any other way 
defined border, conceptual or otherwise. The importance given by Douglas to conceptual 
or perceived borders underlines the nature of dirt as something that is constructed not only 
physically but also psychologically and morally. From this, it is a short conceptual path to 
pointing out how it also aids in social classifications and expressions of status, for instance 
in the low status of domestic workers and people working in waste management in many 
cultures. As an activity directed towards changing those borders, Sarah Jewitt (2011a: 618) 
points out the need to raise the ‘status of people who deal with shit’ and encourage small 
scale or even household level sanitation ‘businesses.’ 
Although Campkin and Cox (2012) admit that western industrial development and the 
scientific findings that have accompanied it has done a lot to shape our perceptions of dirt, 
they maintain that science is still less effective than emotion in shaping and altering 
conceptual borders regardless of scientific findings on the possible usefulness of any 
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substances considered dirty. In one statement, they conclude that ‘we clean because we 
believe.’ Of course, what exactly is considered dirty or clean is constructed over and again 
in specific contexts, inhibiting the finding of one objective truth. The scientific discussion 
on dirt is made all the more complex by the fact that it sits at the conceptual crossroads of a 
set of dichotomies regarding how it is constructed in each context: the juxtapositions 
between moral and physical, scientific and cultural, rational and emotional and 
physiological and psychological. 
Where ecological sanitation becomes especially relevant for this discussion is in the way in 
which available technology influences ideas and attitudes and thereby indirectly affects the 
ways we organize space and social relations. The possibility of attributing economic value 
to dirt and human waste, as put forward by Jewitt (2011b), can in addition to altering the 
technical design of sanitation solutions also alter the cultural view on waste management 
work and treatment and handling of human waste. This is a good theoretical example of 
how material objects (ecological toilets), communities (the sociocultural approach to dirt 
and waste) and individuals (their norms and values) can converge in changing sociocultural 
values and practices. 
Sarah Jewitt (2011a, 2011b) has added significantly to this work on the spatiality of dirt 
and waste. She presents the discussion on ecological sanitation as touching upon ‘spaces 
where urgent environmental health imperatives intersect with deeply entrenched cultural 
norms surrounding human waste’ and the obstacles and difficulties this contradiction sets 
for sanitation development around the world. She divides the problem-setting over 
sanitation into two components: hardware (technology) and software (the end users and the 
sociocultural context). In this equation, the ‘hardware’ has been traditionally concentrated 
on in human development research, while the ‘software’ or ‘why different sanitation 
systems succeed or fail in different cultural contexts’ (Jewitt: 609) has received less 
attention. She laments the ‘‘absence of academic curiosity’ about toilet habits’ (George 
2008: 151, cited in Jewitt 2011a: 609) in the geographical tradition. From this she derives 
the call for more ‘place-sensitive’ and participatory research on sanitation and waste 
management that investigates in more detail sociocultural aspects of sanitation and the 
‘locally specific sanitation software’ (Jewitt 2011a: 614) in addition to ecological and 
physical considerations, as well as local spatial and cultural variations in these. This focus 
on contextually sensitive research is particularly directed towards the discipline of 
geography, as habits and sociocultural approaches to sanitation rise to a considerable 
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degree from the geographical setting of a community. Jewitt (2011b) concludes by stating 
that although the attention given to human waste by geographers is still insufficient, 
‘geographical insights obtained from spatially situated empirical research are central in 
promoting better theoretical and applied understandings of this rather unsavoury topic’ 
(Jewitt 2011a: 620). 
In the case of this study, the geographical setting is in short a rural space with varying 
levels of population density and a varying geography and is described in more detail in 
section 1.2. on the study area.  Jewitt (2011b: 610) describes how rural spaces are often 
perceived and presented as ‘clean, pure and healthy’ but at the same time reminds us of 
how Campkin and Cox (2012) present dirt and waste as ‘an integral part of how the 
countryside is constructed’. I see this combination of perceived abundance of dirt and 
waste and simultaneous perceived purity of rural spaces as a hint towards the possibility 
that dirt and waste can be and sometimes is integrated as part of the ecological mindset in 
rural spaces, penetrating the borders set up between us and our waste. The discussion on 
rural spaces within development geography, on the other hand, has a strong focus on the 
vulnerability of rural livelihoods (see e.g. Potter et al. 2004: 427 − 468) and questions of 
self-reliance and resilience towards outside shocks, something that ecological sanitation 
with local production of organic fertilizer also addresses. 
Marcus Power (2003: 179 − 184) reminds us how important it is to consider rural 
livelihoods as the complex, multiple, gendered etc. realities that they are and that the 
‘concept of livelihoods can provide more nuanced understandings of rural development 
and can focus attention on the importance of place (according to Bebbington 2000, cited in 
Power 2003: 181)’. He notes the influence on livelihoods thinking of the DfID (The UK 
Department for International Development) definitions which states that a ‘livelihood 
comprises the capabilities, assets (including both material and social resources) and 
activities required for a means of living. A livelihood is sustainable when it can cope with 
and recover from stresses and shocks and maintain or enhance its capabilities and assets 
both now and in the future, while not undermining the natural resource base’ (DfID 1999). 
This leads to the conclusion that rural livelihoods cannot be handled as concrete objects for 
development but need more strategic and comprehensive approaches balanced with small 
scale work on a multitude of different issues. Power (2003: 179 − 184) presents processes 
of income diversification in the context of ‘neoliberalized rural markets’ as one important 
aspect to development in rural spaces in particular, and I maintain that ecological sanitation 
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can contribute to this development by diminishing dependency on international fertilizer 
markets and providing a source, if only limited, of locally produce organic fertilizer. 
The discussion above serves to show the line of thought that leads me to draw the basis and 
inspiration for this study from what Robert B. Potter et al. (2004: 114  120) term 
comprehensively as ‘perspectives on ‘another’ development.’ This is presented as a 
concept that gathers different types of participatory, bottom-up and alternative approaches 
to human development as opposed to more traditional top-down technical approaches that 
are better described as assistance than cooperation. I will use the term participatory 
approach here because of its stated call for collaboration and stakeholder involvement and 
because it as a term works most coherently together with for instance the participatory 
ranking exercise used as a method in this study and the CLTS approach (Chambers 2009) 
to sanitation development which serves as another inspiration to the approach of my study. 
The participatory approach to development geography and development studies is based to 
some extent on the basic needs approach to development and highlights the ideal of self-
reliance as opposed to dependency, endogenous forces of change as opposed to exogenous 
assistance and interventions as well as rural-based strategies, grassroots development 
thinking and a change in ‘existing power relations in the arena of decision making’ (Potter 
et al. 2004: 119). It is also often presented as characterized by a certain ecological 
sensitivity due to its emphasis on local resources and knowledge as well as protection from 
too strong industrialism. This ‘green ideology’ (Potter et al. 2004: 114) follows in a way 
the lines of for instance the work of Wangari Maathai (se e.g. Maathai 2009). In an 
inevitable continuum from this, the approach calls for strong public participation in 
development research and programs to strengthen its ‘territorial basis of change.’ This 
emphasis on ‘development from below’ is seen as something that leads to a lessened 
vulnerability towards outside change (Potter et al. 2004: 114 − 120). As a follow-up, Potter 
et al. (2004: 114 − 120) cite Walter Stöhr who highlights how closely the notion of 
‘development from below’ is related to specific contexts and conditions, not least local 
geographical contexts and sociocultural conditions. 
This focus on mobilization of local human and natural resources for community 
development finds great resonance in the calls for an emphasis and appropriate 
technologies within sanitation research and is therefore well suited also within the theme of 
ecological sanitation and waste management. Also the focus on the assumed 
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‘environmental consciousness’ (Potter et al. 2004: 114 − 120) and the resulting fitting 
together with sustainable development thinking echoes the conceptual basis of the 
ecological sanitation approach. 
For all the empowering components of the participatory approach to development and its 
striving to narrowing or even eradicating the divide between ‘the developer’ and ‘the 
developed’, for instance Marcus Power (2003: 179 − 184) asks what the limits of the effect 
of putting a great deal of responsibility of human development on local forces are. He 
warns us against underplaying or even forgetting the wider structural reasons to prevailing 
development issues, such as the inevitable dependency to some degree of global markets, 
the effects of climate change on rural livelihoods and power relations on all levels. 
This is the theoretical work within the field of human and development geography that I 
try to combine with the physical and sociocultural aspects of the study area as well as the 
local environment to fulfill a localized presentation of the interplay between these three 
aspects, which is presented as the central dynamic in the ‘geographies of cleanliness and 
contamination’ and thereby also sanitation according to Ben Campkin and Rosie Cox 
(2012).   
2.5. Ecological sanitation in Kenya 
Because of the prevalence of shifting agriculture practices, cultures in Sub-Saharan Africa 
are often mentioned to be of a faecophobic nature (see e.g. Winblad & Simpson-Hébert 
2004: 101 and Avvannavar & Mani 2008). From this interest raises in to what extent any 
adaptations of ecological sanitation solutions are in use elsewhere in Kenya, where the pit 
latrine that embodies an ‘out of sight, out of mind’ solution is the most prevalent sanitation 
facility as will be seen in this study, and how possible sociocultural obstacles have been 
overcome. 
Nyanchaga (2003) points out that urine and faeces have, along with for instance ash, 
traditionally been connected to witchcraft and other sources of fear among many groups in 
Kenya, which is why ecological sanitation and reuse of human waste can be assumed to 
meet considerable cultural resistance. In addition to this cultural resistance to using 
‘humanure’ (fertilizer produced by treating human waste), Nyanchaga (2003) mentions the 
perception of toilet maintenance as lowering one’s status, the lack of support from local 
authorities to new technical solutions and the lack of benefits from ecological sanitation for 
non-agricultural users. As important factors in overcoming such obstacles he proposes the 
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importance of participatory design of practical solutions, the provision of a variety of 
alternative models for user to choose from, the conducting of cultural mapping for 
understanding values, attitudes and priorities as well as the provision of sufficient 
education and training in connection with technical solutions. 
When it comes to ecological sanitation in practice in Kenya, a set of initiatives can be 
identified but large scale adaption is yet to take place. Robinson (2005) proposes that 
modern ecological sanitation solutions were first implemented in Kenya in the late 1990s. 
He presents some non-governmental organizations that are active in promoting ecological 
sanitation but admits that the ‘extent of implementation is still quite limited’, whereas the 
national government has traditionally put more emphasis on actual toilet coverage that on 
different technical solutions and on the quality of these and has yet to take an active stance 
towards ecological sanitation. Robinson (2005) identifies three different household-level 
ecological sanitation solutions (all of which are presented in appendix 3) that have been in 
use in Kenya since the late 1990s and states that these are also most widely spread in Sub-
Saharan Africa: the arborloo, the fossa alterna and the skyloo (in this work called the 
composting toilet). For Western Kenya, Robinson (2005) cites the instance of the city of 
Kisumu where ‘promotion of ecosan’ is even a stated municipal development strategy to 
minimize pollution of Lake Victoria from population growth and increased nutrient 
discharge to the lake. The Kenya Water for Health Organization (KWAHO) has also been 
implementing ecological sanitation along the lower Tana River in the Coastal Province and 
in the Butere/Mumias District north of Lake Victoria (KWAHO 2014). 
By observing documentation and online reporting by organizations that have been working 
on ecological sanitation in Kenya (Ecosan Network Kenya 2014; KWAHO 2014), the 
conclusion can be drawn that despite occasional investment in ecological sanitation the 
projects have been fairly scarce and short-lived, none of them being active at the moment 
of writing. The reasons for this are not well documented or articulated, but given the clear 
benefits that ecological sanitation can be motivated with one can assume that they might 
materialize along the lines of what  Nyanchaga (2003) proposes: cultural resistance to 
using ‘humanure’ (fertilizer produced by treating human waste), perception of toilet 
maintenance as lowering one’s status, the lack of support from local authorities to new 
technical solutions and the lack of benefits from ecological sanitation for non-agricultural 
users. 
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3. Methodology 
To study the potential of implementing eco-sanitation technologies in the Taita Hills, as 
they are perceived by the local population, I used three interconnected and qualitative data 
gathering methods: semi-structured stakeholder interviews, semi-structured expert 
interviews and group discussions and a participatory ranking exercise. I analysed the data 
gathered with these methods with a qualitative content analysis. 
Using qualitative methods suits the goals of this study since it focuses on finding answers 
to the research questions that are grounded in the lived experience and preferences of the 
local household, on the grass-roots level. That view is complemented by the wider views as 
provided by expert interviews and group discussions. The ranking exercise adds to the 
degree of pragmatism and participation of the study. The methodology is summarized in 
fig.5. 
The study area was divided into three sub-areas as explained in section 1.2., and a 
comparison between these is inherent to the stakeholder interviews and the analysis of 
these in order to gain a geographical look on the regional differences regarding the 
questions at hand. 
    
Figure 5. Outline of the methodology employed in this thesis. 
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3.1. Data gathering  
3.1.1. Stakeholder interviews  
To gain insights into local sanitation and livelihood issues on the household level, I used 
single-informant semi-structured stakeholder interviews. To fit the aims of this study, the 
strength of interviews as a method lies in that they are an efficient tool in understanding the 
lives and manners of the interviewees as they experience it themselves (Crang & Cook 
2007: 60  89) and in that they reveal important aspects of meanings, knowledge and 
subjectivities of the participants, which are gaining weight in geography (Longhurst 2010: 
113). Interview results also integrate well with the qualitative content analysis used later in 
the study. In this study, this takes the form of understanding how the interviewees view 
different aspects of sanitation and waste management and how they understand the 
possibilities of sanitation and waste management to be used for benefits through recycling. 
Included in this is gaining knowledge of the current sanitation practices and possible forms 
of eco-sanitation that are already in use. Also, information gathered through interviews can 
easily be used in further research when combined with other methods (Crang & Cook 
2007: 60  89), most importantly with Geographical Information Systems. 
I strived for a diversity of stakeholders among the informants by targeting, in addition to 
local households in both densely and sparsely populated areas, a selection of farms, 
schools, hotels, restaurants, tourism attractions and other building complexes assumed to 
have considerable sanitation facilities when possible. In these cases, the questions on 
sanitation and waste management were regarding the solutions in the facility (school, 
restaurant etc.) visited.  
A household is here defined along the lines of the Kenya National Bureau of Statistics 
(KNBS 2007) as a compound where a group of people that share a source of income and a 
source of food and typically eats together (NAFRI, NAFES, NUOL 2005). Usually this 
group is formed primarily by a family, often an extended family. Inherent to a household is 
that a household head can be identified, who makes the important decisions regarding the 
household. This person is acknowledged and respected by the other members of the group 
in question, and was targeted in the fieldwork as the interview participant whenever 
available. 
The specific questions asked were prepared in advance based on similar research on the 
same themes and were first tested on the field with five preliminary stakeholder interviews 
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and subsequently and accordingly adjusted.  The interview questions are presented in 
appendix 1. The interview outline started with basic background information on the 
respondent and on the household, then moving on to questions on occupation, livelihood 
and farming practices of the stakeholder in order to build a suitable understanding of the 
agricultural activity best characterizing the study area. After a few short question on the 
water supply of the stakeholder, the main section of the interview template generated an in-
depth discussion on the current sanitation and waste management practices of the 
stakeholders themselves, of those practices in their own surroundings, on their waste 
disposal solutions, on their sanitation and waste management preferences and on their 
views on recycling of both household waste and toilet waste.  
Time was also allowed for less structural discussion on the respondents’ perceptions and 
attitudes regarding sanitation, waste management and recycling as well as their knowledge 
of and views on past and present sanitation development projects, either by development 
cooperation organizations or for instance the government, in the area. This information was 
seen as potentially useful in highlighting past failures in order to avoid them and working 
on good aspects of projects as described by the respondents. 
I based the order of the themes and questions in the interview framework presented above 
on the notion that in order to ensure a natural flow of the discussion, simple background 
questions should be asked in the beginning. From there on, the interview proceeded in an 
order that in advance seemed most natural, through easier questions on livelihood via water 
and sanitation at last to questions regarding the views on a possibility of reusing human 
excreta in food production. Of course, this structure was not followed rigidly in each 
interview, but was often adapted to the situation. I found for instance that it was useful to 
ask general questions on waste management before specific ones on sanitation especially 
when interviewing more reserved or shy respondents, in order to introduce them gently to 
the more sensitive issues. Also if the respondent strayed to a certain theme before it was 
meant to be handled, I didn’t find any need in redirecting them, instead discussing that 
theme and then going back to the intended order. 
The questions regarding farming practices under the livelihoods section were presented 
also to respondents who were not farming any land of their own, as almost everyone in the 
Taita Hills is in some touch with agriculture through e.g. their family. The most difficult 
questions were actually not the most sensitive sanitation-related questions as anticipated 
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but the ones in which there was a need to approximate monetary costs of for instance waste 
management services or industrial fertilizers. This points to the possibility that talking 
about money is actually a greater taboo than talking about human waste and will bring 
some challenges in discussing ecological sanitation from an economical perspective. 
Given my lack of skills in the Swahili and Taita languages, the need for translation during 
the stakeholder interviews was self-evident. On the one hand this limited the amount of 
interviews that could be done during the field period as time had to be set aside for 
interpretation and as a suitable research assistant could not be continuously available. On 
the other hand providing the respondents with the chance to speak their language of choice 
ensured that a minimum of issues and aspects were lost due to a language barrier. It also 
helped in making sure that choice of respondents was not biased towards those fluent in 
English which could easily lead to results biased towards the more educated sections of the 
population. 
The stakeholder interviews were conducted in October and November 2013. At first 
stakeholders were chosen using a map of the study area to ensure a balanced spread of 
interviews both between and within the study sub-areas and to generate a geographically 
equally distributed sample. 20 stakeholder interviews were conducted both in the 
Wundanyi and Upper Mwatate sub-areas and 21 interviews in the Lower Mwatate sub-
area. While conducting interviews on the ground, households and other instances to be 
visited were chosen more carefully from I given group of options with help from the 
research assistant in order to ensure sufficient heterogeneity of respondents regarding 
gender, household type, business type etc. I always made sure to have the last say in choice 
of respondents. I considered it important that a certain share of interviews in each sub-area 
should consist of other stakeholders than households. On the household level, the head of 
the household (most often the mother or father of the family) was targeted when many 
members of the family or household were present in order to gather the views of the 
individual who makes decisions and/or carries most responsibility regarding sanitation and 
waste management. In the few cases when the household head was not present, I assessed 
together with the research assistant the suitability for participation of the household 
member that was present. In cases were two or more people that fitted these criteria were 
present, I made the choice based on consideration of the balance between women and men 
interviewed in the sub-area. When interviewing non-household stakeholders, anyone in 
charge of waste management solutions was targeted. Such respondents include restaurant 
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or hotel managers and school principals. A background description of the participants 
interviewed is summarized according to the three study sub-areas in tables 1-4. Table 5 
presents the different occupations included in the categories ‘Professional’ and ‘Manual 
worker’ in table 4. About the religious distribution of the participants in the stakeholder 
interviews it can be noted that out of the 54 participants that stated their religion, three 
were Muslims, one a Jehovah's Witness and the rest were Christians. 
  
 
 
 
 
  
  
 
 
 
 
 
 
 
 
 
 
 
 
Age group Wundanyi Upper Mwatate Lower Mwatate TOTAL 
17-30 5 6 11 22 
31-40 7 7 5 19 
41-50 5 0 1 6 
51-60 2 2 2 6 
61-78 1 5 2 8 
TOTAL 20 20 21 61 
Sex Wundanyi Upper Mwatate Lower Mwatate TOTAL 
Female 9 11 11 31 
Male 11 8 8 27 
Both present 0 1 2 3 
TOTAL 20 20 21 61 
Stakeholder group Wundanyi Upper Mwatate Lower Mwatate 
TOTA
L 
Household 7 6 10 23 
Household with farm 8 12 7 27 
Primary School 0 1 0 1 
Secondary school 1 0 0 1 
High school 0 0 1 1 
Guest house/Hotel 1 0 1 2 
Restaurant 1 0 2 3 
Workshop/Shop 1 1 0 2 
Cultural centre 1 0 0 1 
TOTAL 20 20 21 61 
Table 1. The age distribution of the stakeholder interview participants. 
Table 2. The gender distribution of the stakeholder interview participants. 
Table 3. The distribution of different stakeholders represented in the stakeholder interviews. 
Table 2. The gender distribution of the stakeholder interview participants 
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Primary occupation Wundanyi Upper Mwatate Lower Mwatate TOTAL 
Professional 6 2 6 15 
Small business/Shopkeeper 7 4 3 14 
Manual worker 1 1 2 4 
Farmer 5 9 5 19 
Housewife 0 2 2 4 
    
 
Retired 0 2 1 3 
Student 1 0 1 2 
TOTAL 20 20 21 61 
 
Thanks to the availability of a local 
research assistant, it was possible to 
approach each respondent in a manner 
that was consistent with local customs. 
This most often involved some chatting 
in Taita between the assistant and the 
respondent and a presentation of me in 
the role of a researcher. Subsequently, I 
presented the research in some more 
detail and explained my intention to 
conduct interviews in the area. At this point, it was usually established to which degree 
interpretation was needed by the research assistant. Often the language was also switched 
from English to Taita as the interview proceeded to the more complex open-ended 
questions. Before the interview could begin, we again ensured permission to conduct the 
interview and more importantly to record it, for which the reason was also explained. The 
confidentiality and anonymity of the stakeholder interviews was also emphasized. Only 
three interviewees out of the 61 did not allow me to record the interview. I made the 
decision to still proceed with these interviews, as I thought it to be useful to have views 
from people with some suspicion towards researchers included in the results so as to not 
bias the results towards those most cooperative. In these cases I put some more focus on 
writing down more comprehensive interview notes. All in all, only six persons that were 
approached approached declined to participate in the interviews altogether. 
Table 4. The distribution of different occupations of the stakeholder interview participants. 
Table 5. The occupations included in the categories  
‘Professional’ and ‘Manual worker’ in table 4. 
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The stakeholder interviews lasted between 20 and 45 minutes, a natural variation when 
taking into account the importance given to semi-structured, open-ended questions. In 
these, the length of individual answers given by respondents obviously differed 
considerably. Depending on the availability of a research assistant, on the distances 
between interview locations and on the length of each interview, between three and nine 
interviews were conducted each day on the field.  As for the exact setting of the interview, 
right of decision was given to the interviewee in that I never asked to have the interview in 
a certain part of the household. This choice was taken in order to make the interview 
situation as comfortable as possible for the respondent, as they could decide for instance 
whether they wanted to invite us in and what parts of the household they wanted to show to 
us. Most often we were offered seats in a shade outside the house, but also invited inside 
every now and then. I motivated the primary decision of conducting interviews specifically 
in the stakeholder compounds (as opposed to e.g. public places or inviting people to the 
research station) with the usefulness of having some insight in everyday life in more 
general and with the fact that in a community dominated by agriculture, most people will 
be found at home during the day. Also, discussions with the research assistants assured me 
that this would not be seen as intrusive. During the interviews, I also made notes on the 
wider setting of the household and the interview situation that could be used in explaining 
the answers. A GPS-point was also recorded of where the interview was done, in order to 
ensure spatial balancing over the study area and to enable future GIS-based worked with 
the material.  
Although I had a clear idea regarding who specifically was to be interviewed and how this 
was to be done, in practice the interview situation could take very varied forms. Quite 
often the interviews would represent more group discussions as interested household 
members and other ‘outsiders’ would join in with their comments, which is a common 
issue when conducting interviews in non-controllable settings (Crang & Cook 2007: 60  
89). In such cases special effort was made to find out the views of the principal respondent. 
In other cases another household member, often the husband or father of the respondent 
would not only join in the discussion but actually take over answering the questions, in 
effect changing the respondent of the interview midway through. In these cases all answers 
were noted, but again the views of the primary respondent were sought for. The effect on 
the answers of other people present in the interview situation has to be taken into account. 
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In addition to being audio-recorded, all stakeholder interviews were transcribed on a 
personal computer as soon as possible. The transcriptions are not exact to the level of non-
verbal communication but are literal in the sense that they follow as closely as possible 
what was actually said. I believe this level of exactness to be sufficient for the chosen 
analysis methods. 
Sanitation as a topic of interviews poses some special challenges due to its sensitive nature 
and the strong feelings it often evokes. Whereas there is a well-established need to talk 
about human excreta in human development (Jewitt 2011),  Dellström Rosenquist (2005), 
for instance, notes that ‘people tend to regard sanitation as an issue that is not of concern’ 
and in most cases avoid talking about it. Therefore, there is a ‘widespread unawareness 
about the quickly approaching sanitation crisis’ (Dellström Rosenquist 2005). 
In practice, discussing sanitation habits with interviewees posed surprisingly little 
problems during the fieldwork. The respondents were in almost all cases willing to discuss 
both their present sanitation habits and the possibility of using human excreta as a fertilizer 
in quite some detail without showing many signs of shyness, disgust or irritation. This 
could be attributed to the dominant agricultural lifestyle of the target population, where 
reuse of wastes (other than human waste), such as cow dung and other organic wastes, is a 
daily task. In fact, Sawyer (2003) proposes that strong feelings of faecophobia might be 
more connected to modern urban lifestyles than actual underlying cultural beliefs.  
The occasional need for translation during interview situations comes with some pros and 
cons that need to be acknowledged (Scheyvens & Storey 2003: 135  137). The most 
important benefit was that the presence of someone sharing the respondents’ native 
language makes the interview convenient for the respondent no matter what their language 
skills are. This added a great deal to the comfortability of the interview situation as a whole 
and made sure that nothing was left out of the answers due to a language barrier. When 
respondents preferred to answer the questions it Taita, these natural pauses also provided 
me with some flexibility in taking more extensive notes on the interview and its context, 
enabling a more nuanced understanding of the themes discussed. 
On the other hand, the need for translation necessarily involved turning first-hand 
information to second hand information. This gave rise to the risk of the research assistant 
doing their own interpretation on the answers before reciting them in English or leaving 
out information that they deemed irrelevant. I addressed these issues the best I could for 
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instance through directing the interview myself as strongly as I could. This involved asking 
each question first myself in English, whether or not the respondent preferred to speak 
English or not. This also meant that the discussion had to be frequently interrupted for 
translation but stayed within the intended framework all the time. The distinction between 
translating and interpreting answers was also repeatedly discussed with the two research 
assistants I worked with. In the end however, the success of the research depended on me 
putting a considerable amount of trust on my research assistants and their level of 
professionalism, something I did not find uncomfortable. I did not observe any notable 
degree of differences in behaviour or way of working between the two assistants, both of 
whom can be described as professionals as they are both employed by the Taita research 
station and have great experience in many different kinds of research. Both of them are 
male, which could of course have affected the practice of interviewing female participants 
but it was hard to observe any general pattern in the behaviour of participants since it 
varied significantly from one participant to another.   
The need to have a research assistant present during the stakeholder interviews also points 
to some more general aspects about the fieldwork process that need to be taken into 
account (Scheyvens & Storey 2003: 131  135). The choice to use the term ‘research 
assistant’ over ‘interpreter’ is justified by the comprehensive help provided by them during 
the fieldwork. Conducting interviews with someone well known (one of my assistants has 
been working in the community for years, while the other one was a native of the study 
area) in the community provided good access to respondents and support in both 
identifying possible participants and motivating the research to the participants. In general, 
we were most often welcomed with enthusiasm. It also helped both me and some of the 
respondents to overcome cultural differences in order to find an understanding. I pointed 
out at several instances during the fieldwork that the choice of participants should not be 
biased by any information or opinions the research assistants might have. At no time were 
they reluctant to visit a stakeholder I suggested. 
The semi-structured nature of the interviews resulted in a combination of data that can be 
well presented in a numerical form as well as longer answers that lend themselves better to 
a qualitative and descriptive analysis. The statistical background information will be used 
for a more objective description the present sanitation and waste management situation 
whereas the answers to the open questions will be used in addition to describing the 
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situation also to ‘constructing understanding’  (Crang & Cook 2007: 60) of how sanitation 
issues are experienced by the population in the Taita Hills. 
3.1.2. Expert interviews and groups discussions 
In order to gain some understanding of the communal issues that arise above the household 
level regarding sanitation issues and eco-sanitation development in the study area I 
conducted deeper, lightly structured interviews with key informants with considerable 
expertise or influence regarding the issues. Such interviews targeted personnel from both 
local NGOs and international aid agencies, relevant representatives of the local authorities, 
local workers’ associations and relevant private companies. When groups of people within 
such institutions were identified as relevant for the topic and were available for a 
discussion, the expert interviews took the form of a group discussion. A list of the expert 
interviews conducted is given in table 6. 
 
Represented institution 
Nr of 
participants Abbreviation 
Agricultural Training Center, Wundanyi 6 ATC 
BioGas Taita, Social Enterprise 4 BGT 
Engineering Department of the County Council 1 ED 
Juakali Workers' Association in Mwatate 3 JuM 
Juakali Workers' Association in Wundanyi 1 JuW 
National Environmental Management Authotiy, Taita Taveta 
Office 2 NEMA 
Public Health Office of the County Council 1 PHO 
Taita Environment Initiative, a local NGO 1 TEI 
World Vision International office in Mwatate, manager for WASH 
Programme 1 WVI 
 
I shaped the interview framework and questions as well as the specific methods used on 
the basis of intuitive preliminary results from the stakeholder interviews. In this way, the 
relationship between the two sets of interviews is that some questions arising from the 
individual stakeholders were presented to the experts. This of course forms a one-way flow 
of inspiration from one method to the other, but no significant issues were raised during the 
expert interviews that should have been included in the stakeholder interviews. However, 
the main issues and themes to be considered included the communal issues to bear in mind 
when designing sanitation solutions; communal and natural features in special need of 
Table 6. List of the institutions where expert interviews or group discussions were conducted during fieldwork and 
the number of representatives in each institution that participated in the discussions. 
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protection from pollution; descriptions of current settlement conditions; assessment of 
existing sanitation solutions and user priorities; identification and priorisation of specific 
problems within sanitation systems; identification of feasible sanitation developments; 
existing frameworks for raising awareness of sanitation issues; the relationship between 
sanitation and waste management on the communal level; the cultural meanings attached to 
human urine/faeces (taboos, religion, witchcraft, medicine, initiation, disease, etc.); 
perceived readiness of the population to use  treated human excreta urine as a fertilizer; 
and possible reasons for a change in people’s minds to start using human urine for growing 
food. 
In the expert interviews or group discussions, no introducing questions were needed since 
the topic of discussion and both my background and that of the interviewee(s) had been 
established already during initial contacts. Instead, the interview framework took the 
logical order presented above. The specific questions can be found in appendix 2. The 
expert interviews differed from the stakeholder interviews also in that I found no need to 
address the sensitivity of the topic as these interviews targeted professionals in the area 
who are by definition used to talking about the issues. 
I conducted the expert interviews and group discussions November and December 2013. I 
chose the institutions to be visited based on the experience of previous researchers on 
connected topics, on information gained during the stakeholder interviews and on 
discussions with and recommendations given by personnel of the Taita Research Station 
and by experts interviewed at first, therefore taking advantage of a snowball effect in 
targeting participants. More specifically, I chose the individual representatives to be 
interviewed during first visits in the different institutions. During these, I presented myself, 
my research topic and the research questions in order to be directed to the most relevant 
representative for me. 
Each interview took between one and two hours. The length of the interviews depended on 
obvious factors such as how many participants were present and how long answers they 
gave to the loosely structured interview. The exception is the relatively large group 
discussion with six participants at the Agricultural Training Center in Ngerenyi, near 
Wundanyi, which took almost three hours. As this was anticipated, I offered some 
refreshments during the discussion and allowed for a short break in the middle of it in 
order to maintain interest and to not risk exhaustion of the participants on a relatively hot 
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day. Except for one day, I conducted one expert interview a day because of the challenges 
in scheduling a daily routine dependent on length of discussions and relative irregularity of 
transport. The one day I had to do two interviews was a case of rescheduling. Also, 
conducting deep expert interviews as well as transcribing them was a lot more tiring and 
time-consuming than with the stakeholder interviews. 
The interviews were conducted in the offices of the respective representatives because of 
convenience on their part but also to underline the relationship of the participant as the 
expert and me as someone requesting assistance, which I assumed would add to their 
confidence in answering questions and to the formality of the situation. To this end, I also 
dressed somewhat more formally than to the stakeholder interviews. The exception to this 
rule was the manager for the WASH Programme of the local office of World Vision 
International, who wished to meet at a restaurant in central Mwatate because he had 
scheduled to leave by bus from there after the interview. 
As with the stakeholder interviews, all expert interviews and group discussions were, in 
addition to being audio-recorded, transcribed on a personal computer as soon as possible, 
to the same degree of exactness as mentioned regarding the stakeholder interviews. 
In contrast to the stakeholder interviews, the expert interviews and group discussions were 
done without a research assistant being present. After discussions with both researchers 
with experience of the local government in the Taita Hills and the research assistants, I 
made the assumption that those experts I targeted would speak good English and be able to 
understand and answer my questions without problems. This turned out to be correct. A 
research assistant was needed only once, in the role of a translator in the group discussion 
at the ATC, where some of the participants were farmers active in the organization but 
without sufficient skills in English. 
On the practical level of organizing expert interviews and group discussions, I found it 
somewhat more challenging than with the stakeholder interviews. To establish contact with 
the institutions in the first place required an introductory visit, which could be made 
without prior contact. During that visit, a time could be scheduled either to conduct the 
interview or to have another meeting with the relevant representative to present myself 
again. I also made sure to mention the need to record the interviews as early as possible so 
as to avoid negative surprises. Of course, as is natural when working with busy experts on 
their work time, the meeting often had to be rescheduled without much notice, and it could 
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take three or four visits before I was actually able to conduct an interview with the person I 
wanted. In some other instances this was a lot easier. With two participants, the interview 
was deemed so long that it had to be done in two parts, each requiring scheduling and all 
challenges that come with it. The challenges were exacerbated by the fact that many of the 
targeted people were not very accessible through phone or e-mail and could therefore only 
be talked to by visiting in person. All these challenges highlight the usefulness of planning 
a lot more time for expert interviews than seems necessary at first look, and given my 
fieldwork schedule and the prioritisation of the stakeholder interviews, I deem the amount 
of expert interviews done to be satisfactory. 
There are a range of issues that have to be acknowledged when blending expert interviews 
and group discussions as I have done in this study. It is obvious but needs recognition that 
people say different things in groups than in private (Crang & Cook 2007: 90    103) In a 
group discussion, the social context leads through its intersubjective dynamics to a 
situation where the participants can no longer be regarded as ‘pure and isolated sources of 
data’ (Crang & Cook 2007: 90    103). Instead, the participants are in an ongoing learning 
process as they listen and react to each other, experience misunderstandings and resist and 
contradict each other. In this way, group discussions are more a form of active 
brainstorming than simply answering questions. 
However, it is worth questioning to what extent even an expert, for instance a 
representative of the local authorities, should be considered a ‘pure and isolated sources of 
data’ (Crang & Cook 2000: 90). Often the representatives interviewed for the expert 
interviews referred to documents and guidelines that they were working along, in effect 
repeating views that are imposed on them from above. This is of course part of the idea of 
conducting expert interviews in order to gain an ‘official’ perspective on the issues at hand. 
Pre-existing or other personal dynamics can also cause problems. Different power 
relationships are useful to be understood here. In the group discussion held at the local 
ATC for instance, the group was invited by the manager of the centre, who also 
participated in the group discussion. It was hard to tell whether the other participants gave 
comments that they thought they were expected to give as active members of the centre or 
reacted in any other way to the presence of the manager. Based on my own observation, no 
strong or inhibiting power relationships could be noticed in the situation. In the other group 
discussion, that was conducted at the private company Biogas Taita, the group consisted of 
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three employees and their manager. The manager was however present only occasionally 
and clearly avoided taking a leading role in the discussion. He usually gave his own 
comments after a given theme seemed to be exhausted, when no one else seemed to have 
anything to add. 
Another dynamic that should be considered is the gendered one. Women might feel 
ashamed or shy to talk about sanitation issues and other sensitive topics in the presence of 
men, and it might be useful to conduct all-female group discussion also. This was however 
not possible for me as already my presence would render such discussions in fact inter-
gender discussions. In the group discussion at Biogas Taita, all representatives were men. 
This is of course a shame as nothing close to a balanced gender distribution was reached, 
but I chose to accept this to the benefit of including the available professional technical 
views in the thesis. In the group discussion conducted at the ATC, two of the six 
participants were women. One of them did not seem very interested and answered only in 
short, cautious sentences when asked, which could be attributed to shyness, whether due to 
the presence of men or not. The other female, however, didn’t show any such signs, taking 
a notable role in the discussion and even joking about the basically disgusting topic. In the 
discussions at the Juakali Worker’s association in Wundanyi (JuW) and at the local 
National Environmental Management Authority (NEMA) office, two and one women, 
respectively, were present. In both of these cases, they behaved as equal colleagues in the 
office and as equal participants but not going into gender-specific details of sanitation 
practices. 
In all cases of group discussions the participants were more or less familiar with each 
other, which on the one hand can be assumed to prevent them from speaking their mind on 
taboos because of fear of stigmatization. In this case, however, I feel like the familiarity in 
fact added to the casualty of the talks because my questions were seldom met with silence 
or awkward reactions. 
More generally the group discussions added value to the stakeholder and expert interviews 
in that the range of issues mentioned was clearly broader. This came of course at the cost 
of the actual depth on the part of views of individual participants, but it is precisely 
because of this that the two mixed interview methods balance and complement each other. 
The case for combining group discussion and expert interviews is also motivated because I 
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applied the same interview template and same analysis methodology to both of them, 
thereby adding to the body of information contributing to the results of this study. 
3.1.3. Participatory ranking exercise 
To complement the two different sets of interviews, I conducted ranking exercises 
(Chevalier & Buckles 2013: 162−165). The ranking exercise is a form of individual or 
collective brainstorming, where different alternative solutions are ranked according to a 
certain criteria or as Chevalier and Buckles (2013: 162−165) put it, ‘to develop order 
within criteria’. In this case this took the form of ranking a set of six different specific 
toilet solutions according to their suitability to local habits and the environment. I also 
allowed more detailed discussions on specific proposals, where each alternative could be 
broken down to pros and cons on different aspects of suitability, such as cultural, 
environmental, technical, financial and legal. The six alternatives are presented below in 
section 3.1.3.1. 
The ranking exercise serves in supporting an understanding of the technical features of 
toilets that are appreciated in the cultural context of the Taita Hills and the preferential 
relationship between these. In other words, it helps in gaining an understanding of local 
preferences by asking directly. It also adds a sense of pragmatism and practical 
applicability to the research as well as can and did generate practically oriented discussion 
on the topic, which I consider a crucial aspect of modern research that is directed towards 
supporting human development. Because it involved me presenting concrete options to the 
participants, it constitutes a ‘reverse’ flow of information from the researcher to the 
participants as opposed to the conventional flow to the other direction, a crucial aspect of 
participatory research. The exercise adds to the degree of participation in the study, which 
answers to the call for participation when researching potential in ecological sanitation and 
designing its solutions (see for instance Nawab et al. 2006 & Werner et al. 2009). 
The six alternatives presented included the pit latrine or the VIP latrine in order to get a 
sense of how the alternative eco-toilets were seen in comparison with the solutions that are 
now most widely in use in the Taita Hills. The remaining five alternatives were the 
composting toilet, the Urine Diversion Dehydration Toilet (UDDT), the Biogas reactor, the 
alternating pit or fossa alterna and the arborloo. The criteria for involving these five 
alternatives in the exercise were that all of them consist of loose practical designs that can 
well be applied to local conditions as well as demand minimum water use in order to 
function correctly. I presented the alternatives to the participants on the basis of the 
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Guidelines for Planning Sustainable Sanitation Projects and Selecting Appropriate 
Technologies published by the Water and Sanitation Rotarian Action Group (WASRAG 
2012). 
The ranking exercises were usually done in connection with the expert interviews or group 
discussion, after the actual interview. In cases of two participants it was done at another 
occasion due to time constraints on the part of the participant. 
First, I presented all six alternative, concrete eco-sanitation solutions to everyone present in 
the interview situation. I explained the alternatives in some depth and highlighted the 
differences in these, taking special care to present them in the most objective manner by 
for instance pointing at the most obvious pros and cons myself. During this presentation 
and a free discussion following it, I gathered and recorded all comments regarding the 
alternatives. Subsequently, I asked the participants to simply note down on a piece of paper 
which one of the alternatives are best suited in the context of the Taita Hills, according to 
general feasibility and using a holistic approach, explained for instance by stating that 
‘everything matters’. After this, I asked them to note down the second best, the third best 
and so on. Even when asked, I did not allow for any draws, meaning that two alternatives 
would be ranked on the same position, as I found that that could result in people avoiding 
decision and ranking alternatives as equally good because it would be an easy decision. 
According to the resulting rankings, I generated a league table by giving each alternative 
for each time it was ranked an amount of points that is its reversed position in the ranking. 
For instance, each time an alternative was ranked as the best one I gave it six points and 
each time and alternative was ranked the fourth best I gave it three points. Adding the 
points for all of the ranking exercises resulted in a league table (presented in the results 
chapter) of the six alternatives, where the alternative with the most points is the worst 
ranked alternative (as the alternative considered the best is attributed the value 1 and the 
worst gets the value 6) that gives a comprehensive view on which alternatives were best 
appreciated. 
As the level of participation in research activities rises, so do often challenges. A downside 
with using ranking exercises is for instance that a lot of time and energy has to be put on 
designing the alternatives to be ranked and the criteria according to which they are ranked, 
on planning the actual exercise and on explaining both the exercise and the alternatives to 
be ranked to participants. Still, with the instructions presented as clearly as possible, I 
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found some small but notable obstacles to successful analysis. One was that however 
strongly I emphasized that all alternatives had to be ranked, two participants left two and 
three alternatives unranked, respectively. This could be seen as something that questions 
how seriously they took the exercise, but on the other hand could be sign as a sign of 
commitment and not wanting to take a stand when not sure. For instance, the one who only 
ranked three out of the six alternatives stated that the rest were simply not applicable. To 
these I assigned one point each (the lowest possible) so as to reflect the inapplicability the 
participant mentioned. I applied points to the other two instances that were not ranked in 
the same way. 
The choice to run the ranking exercises only in connection with the expert interviews and 
group discussions is a controversial one. The league table created through the exercise 
would surely be more solid and reliable with a greater amount of participants. 
Concentrating the exercises on participants that are here considered experts clearly biases 
the result towards a segment of the population that is more educated, presumably richer 
and even possibly somewhat detached from the grass-roots life of the wider population. 
On the other hand concentrating on experts lends the exercise credit in that it is done in a 
context where I was specifically looking for more communal views instead of obviously 
self-serving household level preferences. In this way, the ranking exercise reflects a view 
that is more comprehensively based on the well-being of the community and its 
environment. It is also done by people with considerable insights in the topic. With these 
factors in mind, the ranking exercise carried out as it was carries a good level of 
objectivity. 
The other reason to carry out the exercise only in the mentioned cases is more practical. 
Discussing with experts on the topic and without the need for translation, the exercise 
could easily take over half an hour for each participant. Carrying it out with the 61 
presumably less educated, less English-speaking participants would have easily doubled or 
even tripled the time needed to carry out stakeholder interviews, which was not feasible 
with the resources and time at hand.  
As with the stakeholder interviews, the expert interviews and the group discussions, all 
discussions on the alternatives were audio-recorded and transcribed on a personal 
computer as soon as possible. The actual ranking choices were recorded by each 
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participant on pieces of paper, which I subsequently gathered and recorded in a table 
format. 
3.1.3.1. Alternative ecological sanitation toilets presented to the participants of the 
participatory ranking exercise  
The following six ecological sanitation solutions were presented to the participants in the 
participatory ranking exercise and are applied from WASRAG (2012). The notes under 
each solutions are the comment I provided to the participants before I allowed a discussion 
on the alternatives and the ranking itself to take place. 
 
1. Pit latrine / VIP Latrine 
 The most widely used current solution in the Taita hills, can be referred to as 
‘business as usual’ 
 Effective in stopping spread of diseases 
 Inexpensive 
 Nutrients in waste are lost 
 Groundwater pollution possible 
 
2. Composting toilet (Fig. 6) 
 Storage/Composting vaults 
 Can be built above or below ground 
 Converts excreta and organic waste 
into compost 
o Produces a safe and 
inoffensive product that can 
be used as a soil conditioner 
o Compost is hygienically harmless 
o Treatment in 55°C for at least two weeks OR 
o 60°C for one week 
o WHO recommends 55°C to 60°C for one month and two to four months 
of maturation 
o Total time of treatment 3-5 months 
o Complete pathogen destruction cannot be guaranteed 
 Technical education required for optimal results 
Figure 6. The composting toilet. 
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o Composting vaults require 
 Moisture control and 
 Careful balancing of carbon and nitrogen ratios in the waste 
 Permanent 
o Initial costs of durable materials slightly higher than in pit latrines 
 Some societies find eating vegetables fertilized by human waste to be 
objectionable and intolerable. This and other cultural aspects need to be 
evaluated 
 
3. Urine Diversion Dehydration 
Toilets (UDDT)(Fig. 7) 
 Operates without water 
 Urine is separated from faeces 
 Each deposit of faeces is 
covered with a small amount of 
ash, straw/dry grass or earth to 
absorb the moisture, reduce smell and assist in the dehydration process 
 Demonstration and education required in beginning 
o Moisture content should be kept low (around 25%) 
o Temperatures should be kept around 50°C 
o Full chamber to allow dehydration to take place (killing pathogens) for 
6 to 9  months in hot climates producing a friable dry material which 
can be safely handled a soil conditioner 
o Meanwhile a second chamber is filling 
 Permanent 
o Initial costs of durable materials slightly higher than in pit latrines 
 Squat and pedestal options available 
 Some societies find eating vegetables fertilized by human waste to be 
objectionable and intolerable, This and other cultural aspects need to be 
evaluated 
  
Figure 7. The UDDT toilet. 
 54 
 
 
4. Biogas reactor (Fig. 8) 
 This is already in use in the 
Taita Hills, has established 
interest in the study area 
 Produces 
o Digested slurry that 
can be used as a soil 
additive after treatment 
o Biogas which can be used for cooking 
 Applicable for e.g. single households, neighbourhoods and schools 
 Animal (pig and cow manure) and organic waste can be added 
 As a septic tank with the addition of the beneficial biogas 
 Low capital and operating costs as no electrical energy is required 
 Underground construction minimizes land requirement and provides a long life 
span 
 Requires expert design and skilled construction personnel 
 Digested sludge could require regular removal and effluent still requires 
treatment 
 
5. Alternating pit (Fossa Alterna)(Fig. 9) 
 Requires two pits and one movable 
superstructure 
 Covers required for pits 
 Soil, ash and/or leaves must be 
added to the pit after each 
defecation and urination to 
facilitate an increase in pH-value which assists in the breakdown of pathogens. 
 When one pit is full, the superstructure is placed above the other one 
 The full pit goes through a degredation process (about 12 months) 
Figure 8. The biogas reactor. 
Figure 9. The fossa alterna. 
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o Transformed into a dry mixture similar to compost that can be easily 
removed and applied to soil 
6. Arborloo 
 Temporary VIP Latrine, max 1,5 meters deep 
 When nearly full, the pit is covered with soil and a (fruit) tree is planted 
 Soil, ashes and/or leaves applied 
over each urination and defecation 
provides and improves the material 
that will compost over a period of 
time 
 Structure moved to another pit 
 Endless operation when land is 
available 
 Inexpensive 
3.2. Data analysis 
I have taken an inductive approach to analysing the data gathered during the fieldwork. 
The basic goal is to understand the sociocultural approach to waste management and 
sanitation in the Taita Hills, in which case it is motivated to let the ‘participants choose 
what to focus on’  (Schreier 2012) without using a too rigid standardized pre-structure as a 
framework. Most importantly, this means that the key concepts and categories stem from 
the narrative of the interviews instead of previous research. As a drawback, this approach 
diminishes the possibilities of generalization since it is a naturalistic approach where the 
context is not under control. On the other hand, an inductive approach is effective in 
acknowledging that particular context, therefore adding strength to the thesis as a case 
study.  
3.2.1. Qualitative content analysis 
As the principal method for analysing the interview material and describing results I have 
done a qualitative content analysis (QCA), following the framework set by for instance 
Margit Schreier (2012). 
The most important function of QCA is that it enables the researcher to understand 
meanings constructed by individuals or groups to certain issues and to identify also biases 
and patterns by systematically describing collected material through ‘analysing written, 
Figure 10. The arborloo. 
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verbal or visual communication messages’ (Cole 1988, cited in Elo & Kyngäs 2008) with a 
strong focus on certain, beforehand chosen respects. Crang and Cook (2007) portray the 
process as one of ‘sifting, sorting and making sense’ of data, which short is termed as a 
process of categorisation (Miles & Huberman 1984). In this case those respects and the 
angle taken, as specified by the research questions, are the ones connected to sanitation, 
waste management and reuse of waste. In other words, the meanings sought after in this 
study are the once that contribute to creating the societal sanitation approach (Avvannavar 
& Mani 2008), as it is presented in the theoretical chapter of this thesis. As the nature of 
this thesis is one of describing the sociocultural approach to ecological sanitation in a 
specific context, the QCA takes a descriptive and inductive form rather than pursuing 
deeper psychosocial conclusions. 
In short, QCA is a systematic but flexible way for condensing a large amount of 
information to gain a deeper understanding of what has been said in interviews and moving 
the data into a higher level of abstraction for interpretation (e.g. Berg 2009: 338−378; 
Schreier 2012: 1−19; Hsieh & Shannon 2005). This naturally involves losing some 
specifics but also producing information through taking a conceptual step back. 
A successful QCA demands reorganizing the answers of the transcribed interviews into 
main categories, which are further divided into subcategories. The relationships between 
these are then interpreted to gain a comprehensive understanding regarding the research 
questions. For the sake of simplicity I will term the main categories here dimensions, as 
has been suggested by Schreier (2012: 58−79). As the dimensions work best when forming 
big but fixed entities, they will here be derived from the respective larger thematic sections 
of the interview templates for the stakeholder interviews on the one hand and the expert 
interviews and group discussions on the other (Appendices 1 and 2). In the case of the 
stakeholder interviews these themes are (excluding number 1, background information, 
which I only use for descriptive background statistics): 
2. Livelihood 
3. Water 
4. Sanitation and waste management 
In the case of the expert interviews and group discussions the themes forming clearly 
demarcated dimensions are: 
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1. Technical factors 
2. Environmental factors 
3. Institutional factors 
4. Community and health factors 
5. Specific problems 
6. Feasible development and solutions 
Using the interview sections as dimensions (instead of for instance individual questions) 
helps in maintaining the demands for mutual exclusiveness and unidimensionality among 
dimensions (Schreier 2012), meaning that individual answers should not be coded to more 
than one dimension and that each dimension should handle only one aspect of the issue at 
hand, respectively. 
Because the goals of this study include building a framework for future sanitation 
development that is grounded in views on the grass-roots level, I have chosen to determine 
the subcategories that build instances of the dimensions in a data-driven and inductive way. 
Determining the subcategories inductively opens up the possibility of themes that have not 
been recognized beforehand being identified. In this way, a strong part of the analysis will 
be grounded in the actual data, without preconceived structures affecting the analysis. This 
involved a process of open coding, simply noting different answers and aspects as they 
were mentioned in the data and attributing these to suitable dimensions. Later I combined 
individual answers with similar notions to build aggregate subcategories, for which I also 
calculated the coding frequencies. The entire complex coding frame can be viewed in 
appendix 4. 
Segmentation of the material is important to build clear areas of focus within the data 
gathered during the fieldwork and ensuring that all material is taken into account. I have 
segmented my material according to the Schreier’s (2012: 126−145) recommendations into 
units of analysis that are subdivided to units of coding. As the interview templates are set 
up as a succession of distinct but interconnected themes within the wide topic of waste 
management and rural livelihoods that form the different dimensions of my coding frame, I 
chose to use the individual interviews as the units of analysis in the QCA. In this way, each 
unit of analysis has a contribution to each dimension of the coding frame. 
As the interview templates are relatively clearly structured to catch the different possible 
aspects within each section (or dimension), and many of the answers given to me during 
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the interviews are fairly short, I have used individual answers to each of the supporting 
questions within the interview sections as units of coding. According to Schreier (2012: 
126−145), units of coding should consist of pieces of information that ‘can be 
meaningfully interpreted’ and assigned to dimensions and their subcategories. I consider 
these formal criteria of segmentation most useful as both the individual interviews and the 
answers in them form distinct entities in my material. 
The practical process of QCA also conducted by me is well concluded by Saldaña (2013). 
After transcribing the interviews and determining dimensions, subcategories, units of 
analysis and units of coding, I systematically applied a label to the individual interview 
answers (units of coding) according to their content. I then assembled these labels into a set 
of subcategories that fit under the different dimensions (or themes of the research). 
An important aspect of the QCA here is that it emphasizes going beyond counting 
frequencies and disproportionally underlining the answers that were mentioned more 
seldom, if only once or twice. This is important because in my qualitative approach, 
quantifying the results is not a sufficient end as a factor mentioned the most times is not 
necessarily the most important one. For instance, due to the clearly pragmatic and towards 
development cooperation oriented approach of my thesis, the need of outside monetary 
assistance was mentioned quite often. However, I do not see this as a central result and in 
fact it does not answer my research questions. Therefore, details that were pointed to less 
often but actually might carry more weight for the research have the possibility of gaining 
a sufficiently central role in my results. 
3.2.2. Statistical description 
I used data gathered in the first, most structured part of the stakeholder interviews for a 
lightweight statistical overview of the participants in order to present the context in which 
the interviews were conducted and to have an overview of the most easily measurable 
aspects of local sanitation and waste management. The statistical context description can 
be used to explain certain results of the qualitative content analysis as well as to aid in 
comparison of results between for instance different groups and different research sub-
areas. 
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4. Results 
The results if the stakeholder interviews, the expert interviews and group discussions and 
the ranking exercise are presented below based on the qualitative content analysis. The 
structure of the presentation follows the lines of the research questions as they are 
presented in the introductory chapter: 
1.  How and what kind of eco-sanitation solutions could be implemented sustainably 
in the Taita Hills? 
o What sanitation solutions are currently in use in the Taita Hills? 
o How is human waste disposed of now? 
o What forms of eco-sanitation are already in use? 
 E.g. rainwater harvesting, using animal manure or domestic or 
garden wastes as fertilizer? 
2. How do the locals perceive the possibility of using eco-sanitation for production of 
fertilizers? 
o Do they find the idea repulsive? 
o Are local farmers using fertilizers, and if so, where do they get them from? 
 Do they perceive the prices to be high or not? 
3. How can participatory methods together with local knowledge be most effectively 
used in designing sanitation solutions in rural communities? 
First, a brief description of the livelihoods of the participants in the stakeholder interviews 
is given to lay a background against which sanitation-related results can be examined. The 
main themes that were generated through the content analysis are then presented under the 
different research questions. A key feature of the qualitative content analysis is that as 
many as possible of the different aspects that have come up in interviews should be 
included in the results, even at the expense of quantitative features. However, frequencies 
of different mentions and comments on themes will also be presented in order to give a 
numerical impression of relative importance given to issues by the stakeholder group as a 
whole.   
4.1. Characterization of livelihoods 
4.1.1. Rural livelihoods 
As a background for further analysis on the ecological sanitation potential in the Taita 
Hills, I will give a brief description of the livelihoods as such in the Taita Hills based on 
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the section on background information in the stakeholder interviews, Of that information, 
age, gender, stakeholder type, occupation and religion distributions within the stakeholders 
were already presented in the methodology chapter and will not be repeated here. This 
background description has to be seen as only approximate, since the amount of 
stakeholders interviewed (61) is not large enough for any statistical reliability, but the 
features can however be seen as a useful snapshot of the population. 
The size of the households interviewed varied from two to twelve persons, with the 
average being 4,73 persons in a household. That average was somewhat higher in Lower 
Mwatate (5,59) than in Upper Mwatate and Wundanyi (4,32 and 4,31 respectively). The 
time of stay in the household in question varied from zero years (recently moved in) to 75 
years (the whole life of the stakeholder in question), with the average set at 16,98 years 
(21,3 in Upper Mwatate, 17,15 in Wundanyi and 12,14 in Lower Mwatate). The education 
level of the population was quite homogenous, with 25 of the 61 stakeholders having a 
primary level of education and 23 a secondary level, totaling 48 out of the 61 stakeholers. 
Five of the stakeholders had a university degree, six had gone to college and one had 
participated in a form of adult education. Only one respondent reported not having had any 
education at all.  
Farming was mentioned as a main source of income among the stakeholders clearly most 
often, in 25 of the 76 separate mentions (33%) in the 61 stakeholder interviews in the 
whole study area. The share of these mentions varied somewhat between the study sub-
areas, in that they constitute 6 out of 25 mentions (24%) in Lower Mwatate, 11 out of 29 
(38%) in Upper Mwatate and 8 out of 19 (42%) in Wundanyi. Other sources of income that 
were noted to be important were shopkeeping and other small businesses (18 out of the 
total 76 mentions; 5 in Lower Mwatate, 6 Upper Mwatate and 7 in Wundanyi) and a 
formal salary of the husband in the house (5, 6 and 3 mentions in Lower Mwatate, Upper 
Mwatate and Wundanyi respectively and 14 out of 76 mentions in total). A salary earned 
by the wife was mentioned as an important income only once in each of the study sub-
areas. The rest of the mentions included revenues from farm animals, remittances and 
pensions. 
The size of the farming area of each stakeholder that had one varied between something 
described best as ‘very small’ and 18 acres (a little over 7 hectares) with the average farm 
size being 1,92 acres (approximately 0,4 ha). By far the largest farms were found in Lower 
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Mwatate, were the average size was 3,21 acres (about 1,2 ha) while it was 1,42 and 1,14 in 
Upper Mwatate and Wundanyi respectively (both amounting to less than half a hectare).  
Table 7 was built through a coding done on the answers to the interview question: ‘Do you 
consume everything you produce yourself or do you sell some of it?’ We can see that four 
fifths of the respondents make purely domestic use of their agricultural production, with 
the share being somewhat higher in Lower Mwatate (88%) than in Wundanyi and Upper 
Mwatate (75% and 78% respectively). Only one respondent in both Lower and Upper 
Mwatate stated that they sell all their produce. The 11 respondents not included in this 
comparison did not report any farming practices of their own and they include the schools 
and businesses interviewed. 
 
Usage of farm produce Lower Mwatate Upper Mwatate Wundanyi TOTAL 
All domestic use 14 14 12 40 
Mostly domestic use 1 1 1 3 
Mostly sold 0 2 3 5 
All sold 1 1 0 2 
No farm 5 2 4 11 
TOTAL 21 20 20 61 
 
Table 8 shows the extent to which respondents in the various study sub-areas consider 
themselves dependent on farming practices. A little over half of the respondents in the 
whole study area see their own households as totally dependent on farming, varying from 
44% in Lower Mwatate to 67% in Upper Mwatate. However it is also notable that a 
considerable share (44% in Lower Mwatate, 67% in Upper Mwatate, 50% in Wundanyi 
36% overall) consider it as solely a source of extra income. The 11 respondents not 
included in this comparison did not report any farming practices of their own and they 
include the schools and businesses interviewed. 
 
 
 
 
Table 7. The share of domestic agricultural produced consumed in the household compared to that sold for an 
extra income, as perceived by the participants themselves. 
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Dependency on subsistence 
farming 
Lower 
Mwatate 
Upper 
Mwatate Wundanyi TOTAL 
Completely dependent 7 12 8 27 
Fairly dependent 1 1 2 4 
Also a source of income 0 1 0 1 
Source of extra income 8 4 6 18 
TOTAL 16 18 16 50 
 
Of the 61 stakeholders, 42 keep some kind of livestock (13/21 in Lower Mwatate, 16/20 in 
Upper Mwatate and 13/20 in Wundanyi). Cows are the most widely kept farm animals, 
gaining 29 mentions out of the total 79 (the amount of total mentions is higher than that of 
respondents as some keep many different farm animals) but with only 6 mentions out of 26 
in Lower Mwatate. Goats are most often kept in Wundanyi and keeping poultry is 
relatively more popular in Lower and Upper Mwatate. 
The use of industrial fertilizer is most widespread in Wundanyi, where 12 respondents out 
of the 16 farmers mentioned using at least some, compared to 3 out of 16 in Lower 
Mwatate and 5 out of 19 in Upper Mwatate. Of the 24 that were not using any industrial 
fertilizers (10 in Lower Mwatate, 11 in Upper Mwatate and 3 in Wundanyi), reasons for 
these were most often attributed to costs or rich soil conditions while the possibility of 
declining future yields was mentioned only twice: once in both Upper Mwatate and 
Wundanyi. The most prevalent division of labour in farming is that either the wife or both 
adults in the household do most of the work, with occasional labour hired for help every 
now and then. 
4.1.2. Water availabilty 
Table 9 shows the different water sources used by the stakeholders. The total amount of 
answers, 69, is higher that of conducted interviews because some stakeholders were using 
two different water sources. Close to a third of the stakeholders reported having a tap as a 
water source, even though the reliability of these was often described as weak at best. 
These stakeholders often stated that they use also a secondary water source. Almost the 
same share of the stakeholders reported fetching water from a nearby stream. 
 
 
 
Table 8. The dependency on subsistence agriculture of the stakeholder households, as perceived by the participant. 
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Water source Lower Mwatate Upper Mwatate Wundanyi TOTAL 
Tap 3 7 9 19 
Well 2 0 0 2 
Raintanks 1 3 1 5 
Water point 5 0 1 6 
Vendor 5 0 0 5 
Stream 4 7 7 18 
Neighbours tap 1 1 0 2 
Tank, private provision 1 0 0 1 
Spring 0 4 4 8 
Tavevo pipe 1 0 1 2 
Dam 0 1 0 1 
TOTAL 23 23 23 69 
 
The distance to the water source, measured in time it takes to go there and back to fetch 
water, varied between none and four hours. However, the stakeholder that reported the 
longest time has to be seen as an outlier in the groups, as the second longest fetching times 
reported were 90 minutes. Without that single case, the average time spent on one trip 
fetching water was 32 minutes in Lower Mwatate, 11 minutes in Upper Mwatate and 12 
minutes in Wundanyi with the overall average being 18 minutes. However, if the 
stakeholders that reported using essentially no time fetching water (most often having 
access to a tap in the compound) are ignored along with the outlier mentioned above in 
order to get the best estimate of the time used to fetch water, we find that the time is in 
average around 29 minutes in Lower Mwatate, 26 minutes in Wundanyi and 20 minutes in 
Upper Mwatate. The average for the whole study area is 25 minutes. 
4.2. Current habits, sanitation and waste management solutions 
Based on the part of the data generated during fieldwork that is most easily quantifiable, a 
comprehensive and consistent view can be acquired of the current sanitation and waste 
management solutions. This information forms an important starting point for answering 
the first research question: ‘How and what kind of eco-sanitation solutions could be 
implemented sustainably in the Taita Hills?’ 
To answer the first sub-question (What sanitation solutions are currently in use in the Taita 
Hills?), table 10 gives a good overview. As can be seen, the pit latrine (Fig. 9), either as a 
basic one or as a Ventilated Improved Pit latrine (VIP latrine)(Fig 10) is overwhelmingly 
Table 9. Most important water sources of the stakeholders. 
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the most widely used sanitation solution. These two solutions account for 53 (or 87%) out 
of the 61 stakeholder (14/21 in Lower Mwatate, 11/20 in Upper Mwatate and 10/20 in 
Wundanyi). Pour flush toilets, of which three where found in households in the Wundanyi 
study sub-area, are flush toilets with no working connection to piped water and are in all 
cases flush toilets that used to be working but have since stopped due to water shortages. 
Of the four flush toilets found to be in use in the study area, two (one in Upper Mwatate 
and one in Wundanyi) were in private households and two (one in Lower Mwatate and one 
in Wundanyi) were the toilets of hotels. No stakeholders reported using a distinctive 
ecological sanitation toilet. 
 
 
 
 
 
All of the experts that participated in the semi-structured expert interviews admitted along 
the lines of the stakeholder interviews that pit latrines are by far the most common toilet 
solution in the study area. By these participants they were seen as the necessary, cost 
efficient option where other options are limited. The low usage of water of pit latrines was 
also seen as a good side. The concerns that were stated regarding pit latrines had to do with 
the poor construction of them that affects security and that they are also used for waste 
dumping which contributes to ground pollution. The use of some VIP latrines in the area 
TOILET TYPE Lower Mwatate Upper Mwatate Wundanyi TOTAL 
Pit Latrine 14 11 10 35 
VIP Latrine 5 8 5 18 
Pour flush toilet 1 0 3 4 
Flush toilet 1 1 2 4 
TOTAL 21 20 20 61 
  
   
  
Average age of toilets in years 6,25 8,5 10,85 8,5 
Age variance 0-17 0-30 0-44 0-44 
Table 10. The different specific sanitation solutions in use in the study area and age information on those. 
Figure 11. A pit latrine in rural Upper Mwatate. Figure 12. A VIP Latrine in rural Wundanyi. 
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was also acknowledged. Fig. 11 concludes the reasons for the two kinds of pit latrines 
being the prevalent sanitation solution presently in the study area as well as the benefits 
and harms of using them. On flush toilets, the rarity of them was the main theme. It was 
mentioned that they can mostly be found in institutional buildings and offices, the reasons 
for which was stated as the costs of having flush toilets and water scarcity. Open 
defecation was by one expert participant admitted to be taking place in ‘some rural areas’. 
In a comparison between the study sub-areas pit latrines are seen as the ‘rural alternative’ 
with flush toilets constituting the ‘urban’ choice. Two participants emphasized the 
differences between the ‘modernized and civilized’ highlands, as represented by the Upper 
Mwatate and Wundanyi study sub-areas, on the one hand and the lowlands with poor 
constructions (Lower Mwatate) on the other. 
With the plots inhabited by households generally not very big, it is no surprise that the 
households’ toilets, most often pit latrines, are predominantly situated close to the 
farmlands or gardens. Of the 48 stakeholders with some farmland on their plot, the toilets 
of 28 households were estimated to be less than 20 meters from the farmland. 
Figure 13. Reasons for choosing pit latrines as the household sanitation solution and the benefits and harms of 
this solution, as perceived by the study participants. Picture from SSWM (2014). 
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The previous toilets of the stakeholders had predominantly (in 21 cases of the 26 that gave 
information on previous toilets) been pit latrines that had filled up or collapsed. Of those 
cases, in 14 the old pit was simply covered and a new was dug. Only one household 
mentioned that they had planted a tree on the old pit in order to make use of available 
nutrients. In two households the move had been made from a flush toilet back to a pit 
latrine as the flush toilet stopped working. On the choices regarding the building of new 
toilets (What kind, where etc.) 21 out of 61 stakeholders reported the father, husband, elder 
or other male head of the household to take the responsibility and 8 answered that the 
parents make the choices together. In the rest of the cases, 4 stakeholders attributed the 
choices to a cultural routine or lack of options and the rest to different authorities such as 
landlords, business managers, school principals, public health officers and local authority. 
Only one stakeholder in Wundanyi was still using a VIP latrine built by Plan International 
as part of a past WASH Programme. 
When it comes to the more practical aspects of sanitation, a little more than half of the 
respondents (32/61) reported using toilet paper for anal cleansing and 18 were using only 
water, while the rest are using both ways. The vast majority (56/61) of the toilets are 
squatting toilets in each of the sub-areas, but when asked for their preferences in this 
regard, slightly over half (29/56) of those who provided an answer preferred a sitting toilet. 
No great variation can be noted in these practical and preferential aspects between the 
study sub-areas.  
The second sub-question is: How is human waste disposed of now? 45 (74%) of the 
stakeholders (17/21 in Lower Mwatate, 15/20 in Upper Mwatate and 13/20 in Wundanyi) 
did not report in any way disposing of their toilet waste other than covering a full pit 
latrine up and digging a new one. Six of them (one, two and three respondents in the 
respective study sub-areas) used hired labour or a private enterprise for toilet waste 
collection and five (three, one and one) reported that their toilet waste was being managed 
by the local authorities. The last option was reported by people living in housing provided 
by the government. The rest of the cases consist of using a more elaborate soak pit, of 
reducing the volume of the waste with special chemicals and of moving the waste to 
another pit or soak pit. One household in Upper Mwatate stated that he was planning to set 
up a collection system for his pit latrine. Some stakeholders pointed out that the choice not 
to collect the toilet waste had mostly to do with the cost of collection instead of any other 
reason. 
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When it comes to the current waste management solutions, I divided the interview 
questions into one regarding organic waste and one regarding non-organic waste. Nearly 
half of the mentions given by respondents (27/65) on organic waste concerned using at 
least some of it as composted fertilizer in their fields and gardens, while eleven mentioned 
using it as fodder for farm animals and the same amount reported burning their organic 
waste. Nine respondents said that they dump the organic waste in a storage pit or a 
container without further specifying later handling of the waste. Mentions of managing 
organic waste also included using a local designated dumpsite (2 mentions), dumping it in 
the pit latrine (1) or a septic tank (1), burying it (2) and leaving it for collection by the 
authorities (1). Those who mentioned almost no reuse of organic waste were, quite 
naturally, those living in the more densely populated and less agricultural population 
centres within the study area. 
Regarding management of non-organic waste, 45 out of 67 mentions stated that the non-
organic waste is burned. The rest of the instances that merited mentions, if only a few each 
over the whole study area, included dumping non-organic waste on a designated dumpsite 
(5 mentions), in a larger pit (4) or on wasteland (1), selling some of it to scrap collectors 
(4), reusing some metals or plastics (2), leaving it for collection by the authorities (2) and 
dumping some of it in the toilet (4). Burning of non-organic waste was most prevalent in 
Lower Mwatate, where it amounted to 17 out of 22 mentions, while mentions of the rest of 
the alternatives are concentrated in Upper Mwatate and Wundanyi. 
When it comes to assessments of existing waste management solutions, apart from toilets, 
the expert interviews gave a very similar picture of present habits as did the stakeholder 
interviews, with a high level of reuse of organic wastes and burning of non-organic waste. 
The need for separation of different wastes and a comprehensive recycling system were 
often mentioned. 
On communal structures of waste management, the expert discussion revolved mostly 
around issues of collection and dumping of the waste. The general picture painted in these 
discussions was one of inadequate infrastructure and insufficient resources (most notably 
lack of garbage trucks) for collection. As a result of these problems, the exclusion of rural 
areas from any kind of waste collection was mentioned as a special issue. On the 
institutional responsibility of waste management, the county council was almost 
unanimously seen as the one with responsibility. Some responsibilities were also attributed 
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to the PHO, to private enterprises and the informal sector, with NEMA carrying the 
responsibility of overseeing and regulating waste management. However, it was often 
admitted that the responsibility of the practical work most often falls on the households or 
private enterprises, occasional labour and scrap dealers. 
On the question whether there are any forms of eco-sanitation are already in use in the 
study area, the answer is almost unanimously negative. When asked if they in any way 
reuse their toilet waste, as much as 49 of the 61 stakeholders stated that they do not. Of the 
reasons for these, 60 (as some stakeholder mentioned several reasons) separate mentions 
were given. 17 out of these (5 in both Lower Mwatate and Wundanyi and 8 in Upper 
Mwatate) cited cultural reasons, along the lines of it simply not being the local custom, 
without giving more thought to the underlying reasons for this. These thoughts can be 
complemented with answers stating that it is ‘considered dirty’ or ‘not good’ and that it is 
thought of as ’generally unacceptable’. Together these cultural reasons merited 30 
mentions, half of the total. More practical reasons that were often mentioned were a lack of 
knowledge or skills (13 in total, 7, 5 and 2 mentions in Lower Mwatate, Wundanyi and 
Upper Mwatate respectively), challenges in collecting the waste (11 mentions in total) and 
lack of sufficient technology. Together, these technological reasons amount to 26 out of 
the 60 mentions on why not to reuse toilet waste. The rest of the mentions were attributed 
to there being enough rain for agricultural production (in quite a contrast to worries of 
water accessibility expressed by many stakeholders during the fieldwork), there being 
enough organic waste available for manure, the bad smell of toilet waste and a concern of 
the waste ending up in important water sources. 
10 stakeholders refused or did not know how to answer the question, and the two 
stakeholders who stated that they do reuse toilet waste were farmers in Upper Mwatate 
who were planning to plant a banana tree on the covered pit latrine once it is full. 
While almost no current reuse of toilet waste was reported, reuse of other organic waste is, 
not very surprisingly, quite commonplace as 43 stakeholder of the 50 that were in a 
position to give an answer reported using at least manure and most often also organic 
household waste for composting and soil conditioning. The share was considerably lower 
in Lower Mwatate (10/16) than in Upper Mwatate and Wundanyi where virtually all 
stakeholders use organic wastes as fertilizers (17/18 and 16/16, respectively). 
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In connection to the current sanitation and waste management habits, the stakeholders were 
asked to identify and in a few words evaluate past and present sanitation and/or waste 
management development programs in the area, run either by NGOs or the authorities. The 
program most often cited was the APHIAplus program (or variations of it). Perceived 
widely to be run by the local health authorities, it was mentioned to spread awareness on 
hygiene issues such as digging proper waste pits and the importance of washing hands and 
utensils. It was generally seen as good project but still lacking in implementation or ‘losing 
power’. Also, the issue was raised that the program lacked insights into local water issues 
while emphasizing the importance of water use to promote hygienic manners. According to 
the project documentation however, APHIAplus is a program more concentrated on health 
and more specifically HIV/AIDS, touching upon hygiene only through these approaches 
rather than water and sanitation as such (USAID Kenya 2014). 
Another development project connected to sanitation was one run by Plan International ‘a 
long time ago’, as it was often described. The descriptions of this project were more 
specific, illustrating the organization not only actually constructing relatively high quality 
pit latrines for poor households in the area but also constructing water tanks and providing 
trained technicians for giving advice to the population and providing education on hygiene 
issues. Some of the pit latrines constructed under the Plan International project were still in 
use and seen as very good ones, while some beneficiaries mentioned that the maintenance 
of the pit latrines had not been carried out properly after the initial construction. There 
were also mentions of Danida (the Danish International Development Agency) 
constructing pit latrines in the area under a similar project. 
The Public Health Office (PHO) also gained mentions for actively promoting the choice 
and construction of pit latrines as the sanitation solution of households and providing 
education regarding hygiene. Some stakeholders also mentioned awareness-raising 
campaigns in schools, the construction of biogas digesters in schools and acknowledged 
that sanitation programs were carried out ‘elsewhere but not here.’ 20 stakeholders out of 
61 (9 in Lower Mwatate, 11 in Upper Mwatate and 10 in Wundanyi) gave no answer 
whatsoever to the question, painting a general picture of programs with an equally limited 
coverage over the whole study area. 
During the expert interviews and group discussions, some activities were mentioned in 
addition to the programs that came up in the stakeholder interviews. These include 
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activities under the WASH Program of World Vision International (WVI), CLTS 
(Community-Led Total Sanitation) activities run by the Ministry of Health and Amref, 
training programs carried out by NEMA (National Environmental Management Authority) 
and the services especially in construction biogas digesters by the private company BioGas 
Taita (http://biogas-taita.org/). In the expert interviews I also asked the participants to 
identify both the most notable problems and the most important recent progress within 
sanitation and waste management in general. The different mentions given to this question 
are presented in fig. 13. As can be seen, some issues are mentioned both as problems and 
progress, underlining the perception that problems are being acknowledged and some 
action is being taken within sanitation and waste management development. 
 
4.3. Preferences, potential for ecological sanitation 
The third research question is about the prevalent sanitation preferences in the Taita Hills 
and the potential for introducing ecological sanitation in the area as seen through the lens 
of the perception of the possible end users. 
Figure 14. The range of problems and recent progress within sanitation and waste management in the Taita Hills, as 
presented by the participants in the expert interviews and group discussions. 
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When it comes to understanding the practical preferences regarding sanitation solutions of 
the people in the Taita Hills, a good starting point can be built by investigating the level of 
satisfaction and reasons for that regarding present toilets, in this case through the simple 
interview question ‘Are you happy with your toilet?’, followed up by enquiries into the 
reasons for the answers. In the coding stage of the qualitative content analysis, all the 
separate answers, which of course could be more than one per stakeholder, were divided 
into pros and cons of the present toilets. All in all, 32 out of the 64, exactly half, mentions 
were positive with the other half being negative. These shares did not vary much between 
the study sub-areas, with 13/24, 10/20 and 9/20 mentions being positive in Lower 
Mwatate, Upper Mwatate and Wundanyi respectively. When examined more closely, 
however, 15 of the total 32 positive mentions only described the toilet as satisfying without 
giving any further reasons, which might hint towards the feature of the toilet as something 
inevitable, with the single purpose of satisfying a certain bodily need, a primal urge. Other 
positive sides of present toilets were a sufficient level of hygiene, the small use of water, 
proper construction, novelty, in the few cases the fact that it's a flush toilet and in one case 
a sense of ownership and the following pride in cleanliness and hygiene. 
The negative sides with present toilets were dominated with simple comments that in the 
present circumstances it is the only option, without further elaboration on what 
improvement are wished for. The problem of improper construction also merited many 
comments, with preferences for a seat, proper ventilation and flush also mentioned. The 
general problem of keeping toilets clean was mentioned only two times all in all. 
The picture of the interviewed stakeholders being to a considerable degree satisfied with 
their toilets is complemented and to some extent contradicted by the wide range of 
improvements to the toilets in their compounds and the surrounding ones that the 
stakeholders propose. Out of 86 mentions of proposed improvements, most mentions, 24 in 
total, were connected to the quality of construction. These needs were specified as needs 
for better construction materials, such a concrete and metals instead of timber, straw and 
clay, as a need for more effective covering of the latrine hole and as a need for better 
ventilation. The first need is tightly connected to the often expressed fear of collapsing pit 
latrines and the two remaining once have more to do with smell and convenience but also 
the perception of cleanliness.  Hopes for better construction were mentioned the least times 
in Lower Mwatate. Another improvement proposal that was mentioned quite often is the 
elusive goal of sufficient water availability which was mentioned 12 times (6 of them in 
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Upper Mwatate) and complemented by the direct wish of having a flush toilet that was 
expressed 7 times. Other issues that were relatively seldom but evenly mentioned in the 
stakeholder interviews include greater management responsibility by either households or 
the community at large, the availability of detergents and chemicals for handling waste, 
better maintenance and cleaning of toilets, education on toilets and hygiene (including 
waste management and recycling as well as water usage), toilet coverage and water body 
protection. On a more practical note there were needs expressed also for seat toilets, deeper 
pits, better disability access and greater privacy. 
Of special interest for this study is that the need for a system of removing and/or reusing 
the toilet waste was mentioned by the stakeholders without first being mentioned by the 
interviewer only five times. On one of these occasions it was stated that the responsibility 
should be carried by the authorities, the rest thought of it as the responsibility of each 
stakeholder. 
To delve deeper into the toilet preferences of the stakeholders, I gave each stakeholder a 
chance to mention one or two aspects that they see as most important in a good toilet. The 
results can be seen in table 11. From the table it can clearly be concluded that cleanliness, 
proper construction and water availability are the most important aspects of what is 
perceived as a good toilet in the Taita Hills, with clear margins between each other. 
Cleanliness seems to be attributed somewhat less importance in Upper Mwatate, while 
proper construction is relatively less appreciated in Lower Mwatate, where water 
availability is seen as the most important issue. The importance of water availability is still 
underlined if we add to it the mentions of a flush toilet (5 mentions) and specifically 
running water (3 mentions). Having a means of collecting the waste from the toilet was 
mentioned only three times, all of them in Upper Mwatate. 
To these preferences it might be added that the stakeholders were evenly divided on 
whether the toilet should be inside or outside. The reasons for keeping the toilet outside 
were the size or condition of the house itself, the house being used as also a business 
premise and the willingness to provide a toilet also for people who do not live in the house. 
To this, I feel confident in including the influence of tradition and customs. Having a toilet 
inside was seen by the stakeholders as an expression of safety and privacy but the strong 
preconditions for having one were said to be water availability, proper construction and 
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costs. Six stakeholders raised the possibility of having a toilet both inside (often only for 
night-time use) and outside. 
  
 
When asked whether the responsibility of toilet waste management should generally be 
carried by the stakeholders themselves or an outsider instance (such as the local authorities 
or a private service provider), households and other stakeholders were most often (by 40 
out of the 61 stakeholders) seen as the appropriate solution. The reasons given for this were 
that setting up a communal service was seen as problematic or ‘tricky’, as one respondent 
put it, and a general mistrust of communal services could often be sensed during the 
interviews. The prerequisites for this working, however, were most often stated to be that 
the stakeholders should be well trained for waste management and that it would be most 
effective if there were clear benefits for the stakeholders, as would be the case with 
ecological sanitation solutions. Even when it comes to the reasons the remaining one third 
of the stakeholders gave for preferred outsider waste handling, the alternative was 
mentioned that households could do it if they were well trained. Other reasons here 
TOILET FEATURE PRIORITIES Lower Mwatate Upper Mwatate Wundanyi TOTAL 
Cleanliness 15 8 11 34 
Proper construction 4 8 8 20 
Water availability 5 3 3 11 
Ventilation 3 3 2 8 
Flush 3 2 0 5 
Running water 3 0 0 3 
Maintainance 1 1 1 3 
Means of collecting waste 0 3 0 3 
Privacy 0 1 2 3 
Disinfectants, antiseptics 1 0 1 2 
Comfortability 1 1 0 2 
Safety 0 2 0 2 
Water saving 0 1 0 1 
Paper 1 0 0 1 
No smell 1 0 0 1 
Capacity 0 0 1 1 
Sufficient distance from house 0 1 0 1 
Inside 0 0 1 1 
Proximity 0 0 1 1 
Table 11. Priorities for what constitutes a ’good toilet.’ Each participant in the stakeholder interviews was given the 
chance to freely mention one or two most important features. 
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included, in connection to the previous, lack of skills on the household level and a general 
trust in waste management professionals. 
On the different aspects and challenges of sanitation and waste management on the 
household level on the one hand and the communal level on the other hand, the expert 
interviews and group discussions gave some useful insights that are summarized in table 
12. In addition to the aspects presented in table 11, the urban problem of congestion was 
contrasted with the ‘space for planning’ that is available in rural areas, as was the different 
waste profiles (what kind of waste is generated) between urban and rural households. 
 
COMMUNAL LEVEL HOUSEHOLD LEVEL 
Need for collection Need for waste bags 
Government guidelines Need for resources 
Problems in final disposal Role of on-site composting 
Reuse potential Possibilities for sustainability 
Standardization of practices Efficiency 
Complexity of waste management Simplicity of waste management 
Focus on urban areas   
 
Following up on this theme of the communal issues in sanitation and waste management, 
six distinct needs can be singled out from the expert interviews: need for more awareness, 
training, appreciation of waste management, clear household-level benefits, comprehensive 
planning of waste management and proper application of those plans. Whereas a sense of 
responsibility among the population towards waste management and environmental 
protection was cited, among the experts interviewed there was also some recognition of a 
NIMBY (Not In My Back Yard) effect regarding waste management infrastructure. A 
theme of special interest as a new, ‘fresh’, approach to waste management was the 
potential role of the informal sector as well as for instance youth or women’s groups in 
collecting and reusing non-organic waste.  
Specifically on toilets, one expert emphasized a set of priorities not very different from 
those found in the literature review: cultural acceptability, affordability, efficiency, 
sustainability, accessibility, and comfortability. To these, hygiene, simplicity and 
stakeholder involvement in design were added by another expert. The prevalence of pit 
latrines was explained with the fact that those should actually be seen as progress from 
Table 12. The contrasting features and needs of waste management on the community level and on the 
household level. 
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‘what was before’ and that the security from disease they provide is seen as an imperative 
priority. 
Whether regarding waste management or toilet systems, no cultural taboos were identified 
in the expert discussions that would restrict future solutions.    
Because sanitation and waste management should always be seen more comprehensively 
in connection to the surrounding natural environment and human settlement, it is worth to 
give some thought to the spread of waste, pollution and protection from it. When asked for 
certain features in their surroundings that should be given priority in protection from 
pollution, 79 specific mentions were given by the 61 stakeholders. The largest share, 18, of 
these mentions had to do with local water bodies and concern over runoff pollution, 
mirroring the general concern over water availability. It is notable that only two of these 
mentions were given by stakeholders in the Lower Mwatate study sub-area, where water 
stress could be considered to be strongest. A combined 12 mentions were attributed to 
agricultural production, in the form of farming areas and house gardens. Among household 
features, households, compounds and homesteads were mentioned 17 times in total. 14 
stakeholders did not mention any features in need of protection. Of the communal features, 
schools and children were mentioned most often, with also hospitals, business premises, 
shopping centres or markets as well as restaurants and vendors selling food receiving some 
limited concern. 
On environmental challenges in the area, the expert interviews produced 36 single 
mentions. Most of these had to do with the issue of littering, especially in the case of the 
rising amount of plastic bags used and dumped in the environment which leads to, among 
other things, soil issues and a high prevalence of mosquitoes that spread malaria. The issue 
with mosquitoes is explained with the fact that littered plastic bags gather water and serve 
as breeding grounds for the mosquitoes. There were also concerns over insufficient 
infrastructure for waste management, water body pollution and land use loss. Inadequate 
sanitation and problems connected to it were mentioned four times over the 9 interviews 
and group discussions. On the natural features in need of greatest protection, water bodies 
were given greatest importance as it was mentioned in all but one interview. Within 
environmental protection, needs for outside support, better implementation, awareness-
raising and for the authorities to take more responsibility were highlighted.  
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A way of looking at the preferences of a community regarding waste management and 
sanitation is to look at the regulations and policies in place. From the expert interviews and 
group discussions, some information on these was also collected. When it comes to the 
question of what kind of sanitation policies are in place, a fairly diffuse picture came up. It 
was often naturally mentioned that this was a government responsibility, but many 
participants seemed to only assume that there is an authority framework for sanitation but 
specific information came up very seldom. The main target of the present policies was 
most often mentioned to be toilet coverage but there was a lot of critique on the policies 
not being implemented and references to a general laxity of the authorities. On solid waste 
management, the policies were most often perceived to highlight infrastructure issues such 
as collection systems and separation of wastes. It was also admitted that a lack of resources 
is a clear obstacle to effectively implementing any policies. On a more local level, the 
regulation of sanitation solutions and practices was seen as the responsibility of the local 
Public Health Office or more generally the County Council. The role of NEMA as an 
‘overseeing’ instance was also acknowledged. As the actual sanitation solutions promoted 
by the authorities, there was an overall agreement that pit latrines and VIP latrines are most 
actively promoted by authorities due to their inexpensive and water-saving nature and their 
ability to prevent the spread of diseases. 
Of the legal frameworks that are perceived as having an effect on sanitation and waste 
management and development of these, a set of PHO Guidelines was most often cited, 
which was specified as being derived from chapter 242 of the Public Health Act (Republic 
of Kenya 2012). Directive documentations by NEMA and certain county by-laws were 
also mentioned. As specific priorities of the legal frameworks the participants cited toilet 
coverage and general acceptability of any sanitation or waste management solutions. As a 
special concern was noted the heavy bureaucracy connected to legal frameworks that make 
for instance registration of new organizations problematic. On other official frameworks 
more specifically connected to future development work, the primary responsibility of the 
authorities in driving such development was once again emphasized. Whereas present 
work done by WVI and the PHO was mentioned as practical examples, another participant 
took the approach of highlighting the need for local involvement and appreciation of local 
conditions.  
On the crucial issue of reusing toilet waste, about three fourths of the stakeholders (44/61) 
stated that they could consider reusing treated human wasted for agricultural food 
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production. The follow-up comments on these statements concentrated on the need to be 
well enough educated and trained on the issue to feel confident in the security of the 
practices and that the waste should be well enough decomposed both for health-related 
reasons and in order to avoid having to handle disgusting substances. The nutritious nature 
of human waste was also specifically acknowledged three times without intentional leading 
by me through previous interview questions. Five of the stakeholders were undecided on 
the question, stating that for now, there is enough manure and organic waste available for 
soil conditioning and that the costs of the ecological sanitation systems matter strongly in 
the choice. The 6 stakeholders that stated that they would not consider using human waste 
as a fertilizer mentioned cultural reasons and general unacceptability such as that ‘it is not 
the custom’ and that ‘it’s dirty’. A restaurant manager was afraid that ‘people would not 
eat’ the produced fertilized by human waste. 6 stakeholders did not give an answer the 
question. 
In connection to these views, I asked the participants in the expert interviews and group 
discussions to reflect upon and discuss the cultural meaning attributed to human waste and 
the possibility of reusing human excreta. Those meanings are summarized and divided into 
positive and negative associations in table 13. In addition, the prerequisites of training and 
availability of appropriate technology were once more emphasized and it was judged that 
attitudes in the community are changeable if clear benefits of it can be pointed out. It was 
also remarked that forms of ecological sanitation might already be taking place 
unconsciously, for instance when fruit trees are planted on old pit latrines. A good 
explanation on the fears and taboos connected to human excreta were given to me in one of 
the expert interviews. The expert interview participant explained to me that traditionally 
there is great tension regarding who will be handling whose excreta, instead of a general 
disgust of excreta. Fears and suspicion of witchcraft have traditionally been connected to 
outsiders of a household showing interest in excreta. Therefore, the treatment by a 
household of its own excreta is traditionally not seen in a light as suspicious as the 
treatment by ‘outsiders’. 
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POSITIVE ASSOCIATIONS NEGATIVE ASSOCIATIONS 
No taboos Considered unclean 
Potential benefits Connection to diseases 
Use of animal manure Mentality, attitude 
Was used before, known as a nutritious resource Use of animal manure 
Is used elsewhere Suspicion of outsiders 
Educated community Superstition 
Problems with chemicals   
Urine easier   
 
On the final questions of what else the stakeholder had to say about sanitation or waste 
management or what they considered to be lacking in the research framework as 
represented by the interview template, two themes stood out. The first was the need for 
outsider support for whatever development is required in the Taita Hills, which generated 
11 mentions out of a total of 67. This can be seen as an expression of the general scarcity 
of resources if not outright poverty in the area and is definitely something to be noted when 
designing future development activities within sanitation or other aspects. In addition to 
support for sanitation, the need for support was also specified for water supply, electricity 
coverage and general poverty. The other theme often mentioned (10 mentions) was the 
need for education regarding sanitation, waste management, recycling and hygiene. Issues 
that received one or two mentions each include to importance of how sanitation is taken 
care of in public places or in agricultural areas far away from homesteads (where lack of 
facilities leads to open defecation) and the design of combined toilets and bathrooms. 
Within solid household waste management, concern was raised over littering, especially by 
polythene bags and the need for more efficient garbage collection and the effects on air 
quality of burning of solid wastes. Burning was still widely seen as a better alternative than 
waste dumping. In a more environmental view, problems to do with erosion of especially 
farmlands was mentioned as well as the rising price of firewood and its connection to the 
potential construction of more biogas digesters in the area. On the communal level, 
generally poor levels of construction, the maintenance responsibility of sanitation and 
waste management infrastructure, the need for more centralized management of it and 
corruption within the authorities generated discussions. 
Table 13. Positive and negative cultural associations with human excreta and the possibility to reuse human 
excreta for agricultural use among the expert interview and group discussion participants. 
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Rank Alternative Score
1 Alternating pit 19
2 Biogas reactor 20
3 Composting toilet 33
4 Arborloo 36
5 UDDT 38
6 Pit Latrine / Vip Latrine 52
In the expert interviews and group discussions, a wider range of needs within the research 
theme were mentioned. Needs for stakeholder involvement and awareness-raising and 
training were most often emphasized, with needs for financial and material support, a 
wider range of available technical alternatives, proper separation of liquid and solid wastes, 
more efficient policy implementation and practicality of solutions also raised for 
discussion. The potential of the informal sector in participating in waste management work 
was also cited as an interesting future option, whereas calls to address status issues within 
sanitation and the NIMBY effect were also clearly articulated.  
Two stakeholders also highlighted the responsibility of me as a researcher to empower the 
stakeholders and make sure that the results are well disseminated for future action. This is 
best described by a direct question by one of the stakeholders after an interview: ‘What 
happens now?’ 
4.4. Results of the participatory ranking exercise 
Table 13 shows the final league table generated on the 21 separate ranking exercises done 
with the participants of the expert interviews and group discussions. The fossa alterna 
(alternating pit) and the biogas reactor were deemed the ecological sanitation solutions 
comprehensively most appropriate in the Taita Hills with a clear margin before the 
composting toilet, the arborloo and the urine-diversion dehydration toilet (UDDT). In the 
comparison the Pit Latrine or the VIP Latrine was ranked clearly last, perhaps due to the 
discussions on ecological sanitation that had taken place during the interviews before the 
actual ranking exercise. The most important factors that were mentioned in the discussions 
and can be seen as essential reasons for the ranking are discussed below, with a total 
collection of all the pros, cons and other comments attributed to the six different 
alternatives is presented in table 15. 
 
Table 14. The final league table resulting from the 
participatory ranking exercise. 
Figure 15. The fossa alterna (alternatinig pit) ecological toilet. 
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In the popularity of the alternating pit (Fig 14), the simplicity seemed the most important 
factor along with the fact that it requires minimum training to work since it is essentially a 
pit latrine that enables the reuse of the toilet waste. It also requires little labour to work 
properly, and gathered many comments on its sociocultural acceptability, local 
applicability and great replicability. As the downsides, the participants mentioned the 
challenges of constructing durable yet movable structures and that it takes time for the 
system to produce the benefits of treating the waste.  
On the biogas reactor, the greatest benefits perceived by the participants were connected to 
its ability to provide both manure and cooking gas. This was often mentioned together with 
the rising prices of firewood and the connected deforestation of the hills. It was also said to 
be especially suitable to schools that generate high amounts of waste, to generate long-term 
and continuous benefits and to be of use in preventing environmental degradation. As 
reasons for the biogas reactor losing in popularity were given the fear of smell in the gas, 
doubts over whether a single household will produce enough waste for gas generation, the 
high initial costs of building one and the need for training in using it. As mentioned earlier, 
the solid waste that is left after the generation of gas is still in need of secondary treatment, 
which has to be added to the list of downsides. 
 
  Pros Cons 
Other 
comments 
Pit Latrine/VIP 
Latrine Currently most popular No reuse of waste 
Price: 18000-
20000 KSh 
  Water saving Crude first solution 
Needs 
training 
    Disgust   
Composting 
Toilet Enables reuse of waste Maybe culturally sensitive 
Price: up to 
40000 KSh 
  Permanent Brings costs In institutions 
  Provides fertlizer Smells 
Different 
religious 
views matter 
   'Good alternative' Disgust Sharing 
  Should be tried Perceived water need 
Similarities 
already exist 
  Simple Expenses 
No shortage 
of fertilizer in 
Wundanyi 
Table 15. The pros, cons and further comment on all the specific ecological sanitation solutions presented in the 
participatory ranking exercise, as formulated by the participants. 
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  As cheap as a pit latrine Not very popular 
Fertilizer 
needed in 
Taveta 
  No water needed Stigma of using compost   
    Needs training   
  
Good on farmland away 
from home Needs maintenace   
    No solid waste   
    Acceptability doubtful   
Urine Diversion Should be tried Needs more training 
Price: up to 
51000 KSh 
Deydration 
Toilet (UDDT) People will adapt Harder 
Usefulness of 
urine 
  Takes little space Smell of urine Toilet paper 
  Environmentally friendly 
Waste will be mixed because 
not everyone has skills 
Automatic 
spread of 
urine 
  Quick benefits New things difficult On trial 
  Comprehensively applicable Not very popular 
Depends on 
soil texture 
  Even more potential Hard to use 
Has to be 
leak-proof 
  
Best where water table is 
high Needs designing   
  Reduces smell More expensive   
  Urea maybe easier to accept     
   'I would recommend'     
Biogas reactor Complete system Fear of smells 
Price: over 
400000 KSh 
  Price of firewood is high 
Many households not producing 
enough waste Pathogens 
  Produces both gas & manure Needs training 
Could be used 
more 
  Useful in schools Slurry easily contaminated 
Has to be 
demonstrated 
  Could be used more Needs secondary treatment 
Needs social 
marketing 
  
Preventing envionmental 
degredation Expensive to start 
 'Exorbitant' 
price 
  Gaining popularity   
Proportioning 
to waste 
amounts 
  Long-term benefits     
  
Communal cooperation 
possible     
  Very good when planned     
  Already in use     
  Good with animals     
  Permanent     
  Many should use     
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  Gas great benefit     
Fossa Alterna Simple Takes time 
Price: up to 
30000 KSh 
(Alternating Pit) Pit latrine with reuse Slow benefits 
Needs 
movable 
superstructur
e 
  Small labor need Timber structures not durable   
  Advancing 'what is now' People like stone toilets   
  Possibilty to use precast slab     
  Could be tried     
  
Plastic/Movable slabs 
available     
  Applicable     
  Acceptable     
  Continuity     
  Replicability     
  
 'Like an upgraded pit 
latrine'     
Arborloo Easy to adapt Needs space with time 
Up to 15000 
KSh 
  
Already in use/Most 
common now Not feasible in urban areas 
Depth of pit 
important 
question 
  Acceptable 
Poor handling, erosion, 
degradarion, pollution 
Land tenure & 
security 
needed 
  Increases in fruit yields Timber structures not durable 
Vast land 
needed 
  Done 'by mistake' already People like stone toilets 
Needs 
movable 
superstructur
e 
    Takes space, slopy area   
 
Both the composting toilet and the UDDT gathered recognition for reusing the toilet waste, 
providing fertilizer, being permanent structures and being environmentally friendly.  In 
comparison to the fossa alterna system, however, there were more concerns over the need 
to actively treat the waste and the greater need for training and maintenance. When it 
comes to treatment of the waste, it is notable that perceptions of disgust, stigma and smell 
entered the discussions. References were also made to that fact that ‘new things are 
difficult’ and to the perceived higher costs of such systems.  
The second rank of the biogas reactor should be considered with care, as it at a late stage 
during the field work was brought to my attention by a company constructing them in the 
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Taita Hills that the slurry generated from the reactor cannot directly be used as a fertilizer, 
which was an assumption as the alternatives were explained to the participants prior to the 
information. Measurements of the company had given the results that the slurry still 
contains dangerous levels of pathogens, which means that there is a need for secondary 
treatment before the benefit of organic fertilizer can be added to the benefit of inexpensive 
biogas production. 
4.5. Participation and introducing local knowledge to the analysis 
This section aims to answer the last and most reflexive of the research questions: How can 
participatory methods together with local knowledge be most effectively used in designing 
sanitation solutions in rural communities? The focus in answering this is whether using the 
participatory ranking exercise put new light on the previous research questions in addition 
to the stakeholder interviews and expert interviews and therefore added its own value to 
the final analysis and results of the study. 
It is most notable that compared to the results of the participatory ranking exercise, the 
stakeholder interviews gave a more positive view of the local attitudes towards ecological 
sanitation and the handling of human excreta. The conclusion based simply on them would 
sound that there is clear potential and demand for ecological sanitation solutions in the 
study area, as long as the proper technology and training is available, undermining the 
importance of feelings of the end users concerning for instance suspicion, disgust and 
shame. It is a notable dilemma that these are the conclusions that could be drawn from the 
stakeholder interviews, done namely among the potential end users. 
The results of the participatory ranking exercise present a contrasting view. On both the 
composting toilet and the UDDT toilet, fears of bad smells, feelings of disgust due to the 
perceived proximity to human excreta and stigma of using compost derived from human 
excreta were expressed. On these two alternatives, that are the most widely used in 
development programs dealing with ecological sanitation, 12 and 9 downsides were 
recognized by the participants, respectively. On the fossa alterna, the most popular 
alternative, four downsides came up. It is remarkable and telling of underlying attitudes 
that the fossa alterna, even with its four recognized downsides, the most important of 
which are its slowness in producing benefits, was often valued as the best alternative. In 
the expert interviews however, it was at some points mentioned that namely tangible 
benefits would be the key to introducing ecological sanitation in the study area. The 
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reasons for its success can easily be distilled as its features as being simple and requiring 
little training, as being the least laborious of the alternatives and as being most acceptable 
due to its similarity with the pit latrine and the minimal need for contact with fresh excreta. 
At this point it is useful to remember that the participants in the ranking exercise included 
also farmers, who can be seen as representing grass-roots level stakeholders, in addition to 
experts. 
The success of the biogas reactor in the ranking exercise, for its part, highlighted the fact 
that it is not only the possibility of locally producing organic fertilizer that is appreciated, 
but also the possibility to produce cooking gas locally. This draws attention to the pressure 
on forest resources in securing local livelihoods in addition to pressures on food production 
and might well have been overlooked, had it not been raised for discussion in the ranking 
exercises.   
The results of the ranking exercises are also a lot more detailed and practical in nature. 
This is of course to a great part explained by the methodology design of my study, but it 
also serves to underline that using even very simple participatory methodology can with 
relatively little added work gain valuable added insights to studies of such sociocultural 
nature and practical goals as this one. Presenting alternative practical solutions to the 
participants seems to have freed up some greater amount of imagination to recognize 
issues that might not have been pursued during the traditional interviews and group 
discussions.   
In conclusion I feel confident in stating that ranking exercise gave a more detailed and 
even contrasting picture of the values, attitudes and preferences of the local community 
towards ecological sanitation than only the interviews would have produced.  
5. Conclusions and proposals 
Here, I will try to distil the information presented in the Results chapter into a general set 
of conclusions with a view on the original research questions. In the end, some guidelines 
are proposed that I hope will be useful for future plans within development of ecological 
sanitation solutions in the Taita Hills. 
It is quite clear that agriculture is the main livelihood in the study area, and that a 
considerable share of the local population is dependent on successful yields for their food 
security. Many of the stakeholders interviewed for this study are also keeping livestock of 
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different kinds and the usage of manure from these animals as soil conditioner is deeply 
rooted in the local manners and practices. Using industrial fertilizers, by contrast, is not as 
widespread and is most importantly prohibited by its costs. However, the possible negative 
consequences of using chemicals in agriculture are also acknowledged. All these aspects of 
the local livelihoods point to the conclusion that on-site ecological sanitation solutions 
could, when properly adapted, contribute to the livelihoods on the grass-roots level by 
incorporated with existing manners. It is also clear that fertilizer produced through treating 
human excreta, or “humanure”, could compete with the usage of industrial fertilizers. 
Problems with water accessibility were a recurring theme during the fieldwork and have 
been documented in the study area in previous research under for instance the 
TAITAWATER research project. Also, this motivates the use of ecological sanitation, as 
the solutions can be easily adapted to water scarce circumstances while still providing 
healthy and environmentally sound sanitation as well as protecting existing water sources. 
Current sanitation solutions in the Taita Hills consist almost completely of pit latrines and 
ventilated improved pit latrines (VIP Latrines), which is no surprise and was expected at 
the outset of this study. On one hand the choice of these solutions is dictated by local 
custom and a lack of resources and feasible alternatives, but on the other hand they are 
understood as being a sufficient solution for preventing the spread of hygiene-related 
diseases in the area, which is generally perceived as the most important function of 
sanitation. Therefore, there is a notable degree of satisfaction with the toilets among the 
end users. This fact together with the results from the participatory ranking exercise points 
to the conclusion that any ecological sanitation solutions designed in the area are most 
likely to be successfully adapted if the end user experience as similar as possible to using a 
pit latrine. Most of the stakeholders use paper for anal cleansing or choose between water 
and paper as is suitable at any given moment, which is useful information when designing 
ecological sanitation solutions as the treatment of human excreta is generally the easier the 
less moisture there is in the mix of waste. This finding suggests that simple solutions based 
on composting of waste are feasible in the Taita Hills. The evenly shared preference 
between sitting and squatting toilets is something to be kept in mind if and when solutions 
are eventually offered, but it is no great obstacle as both habits can be accommodated by 
many ecosan-toilets. 
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As was to be expected as a premise of the study, reuse of human excreta is virtually non-
existent in the study area. Sociocultural reasons and local custom seem to be the most 
important reasons for this, but a lack of technology and skills was widely acknowledged as 
well. However, the mentioning of technology and skills itself as well as more direct results 
of the qualitative content analysis give the strong impression that sociocultural obstacles 
for reusing human excreta are existent but not overwhelming and the general conclusion 
can be drawn that they can well be overcome through awareness-raising and provision of 
skills and technology. The readiness of the participants to discuss the issue and results of 
the QCA enforce the impression that whereas reuse of human waste is not traditionally 
acceptable (as represented in the interview answers by references to local custom), it can 
also not be described as a taboo per se. Composting of organic waste is a widespread 
practice, which would suggest that training in composting of human excreta would not 
bring overwhelming challenges. 
When it comes to waste management, the management of solid, non-organic waste 
generates the greatest concerns among the participants. The issue of littering raised many 
long and passionate comments and the prevailing practice of burning that waste is 
generally perceived as harmful in many ways, but there was a notable imbalance between 
emphasising problems and reflecting over particular solutions to them. The geography of 
the area causes in many ways considerable challenges for any centralized form of waste 
collection, yet it is clear that efficient and comprehensive solutions starting from the 
household level are hard to find to this issue. 
It is likely that the fact that about half of the stakeholders that participated are satisfied 
with their toilets should be considered with caution. Few stakeholders went into detailed 
descriptions of why they are satisfied and it was more often motivated along the lines of it 
being the custom or there not being any actual better alternatives available. Bad 
construction was also often added to the technical comments on current toilets, and 
different improvement proposals were abundant when asked for. In the context of this 
study it is notable that the need for removing the waste from toilets and enabling the 
construction of permanent toilets was in fact not prominent among those improvement 
proposals, which can be explained by the cultural features mentioned earlier. Instead, the 
participants of this study prioritise cleanliness, proper construction and water availability 
above all else. On the more abstract level the priorities given for preferred toilet solutions 
were very similar to those presented in most of the background literature and did not call 
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for deeper analysis. They include cultural acceptability, affordability, efficiency, 
sustainability, accessibility, and convenience. On toilet waste management in particular, 
weak authority structures and a rural lifestyle seem to contribute to there being an attitude 
towards waste management that highlights decentralized and localized solutions and puts 
responsibility for it on the household level. Whether it comes to ecological sanitation in 
particular or waste management more generally, awareness and training are at the top of 
the list of needs as perceived by both stakeholders and experts. Clear household-level 
benefits were also called for on the practical level, which is an expressed defining aspect of 
ecological sanitation. On the communal level greater appreciation of work in waste 
management and better planning and implementation were most called for. 
The fieldwork period and the qualitative content analysis conducted make it quite clear that 
awareness and understanding of need for environmental protection is strong among the 
participants. The bigger problem seems to be that there is not a clear consensus on the 
relevant authority framework around waste management as the stakeholders had little 
comment on this and those given during the expert interviews failed to give a 
comprehensive view of responsibilities and activities taking place. A relatively innovative 
idea that was mentioned quite a few times was the possible use of informal sector actors 
and different community organizations in waste management and especially recycling. No 
actual examples of this were given in the study area, however. 
A conclusion of crucial relevance for the aims of this study is that a widespread readiness 
to reuse human waste in agriculture in the Taita Hills can be cited. The obstacles for this 
can be divided into two categories. The more abstract obstacles are custom and culture. On 
this, it was quite often mentioned even by the stakeholders themselves that they would be 
changed through training and clear benefits. By this, they came to confirm themselves how 
cultural values at least under this theme are not static but instead strive to change according 
to need and possible gains. Another abstract obstacle for ecological sanitation being in use 
in the study area seems to be the lack of awareness regarding alternatives, as was 
mentioned by some participants in the expert interviews and group discussions. Ecological 
sanitation does not feature notably in authority frameworks and is seldom mentioned as a 
possibility on the authority level, but is being propagated by a limited amount of 
organizations and enterprises in the area. On the other hand, technical obstacles to 
ecological sanitation consist simply of a lack of technology for collecting and treating 
human waste for reuse. This is naturally an obstacle that can be addressed with the 
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provision of ecological sanitation solutions such as composting toilets or information and 
training on how to build and use them. 
The participatory ranking exercise yielded the core result that what is most appreciated 
among the alternative technical solutions is simplicity, resemblance of current solutions 
and avoidance of being in contact with excreta. These were prioritized even over the quick 
material benefits provided by some more complicated solutions. The popularity of the 
biogas reactor shows that organic fertilizer as a benefit of ecological sanitation was 
perhaps overemphasized in this study, as many participants saw the provision of cheap 
biogas as even more important, thereby connecting the choice of sanitation solutions to a 
concern over the natural environment. 
As the approach of this thesis is a pragmatic one, it is suitable to end this chapter with 
some proposals on further action regarding ecological sanitation in the Taita Hills. As has 
been concluded above, there are no overwhelming obstacles for introducing ecological 
sanitation systems in the study area. There is a reasonable probability that the local end 
users would adapt to and even appreciate the possibility to treat human excreta and reuse it 
either as an organic, locally produced fertilizer in agriculture or as biogas in cooking. 
However, such introduction of ecological sanitation is most probable to be successful if it 
is accompanied with a strong emphasis on training the end users and spreading information 
and understanding of the practices, preferably in connection with participatory design of 
ecological sanitation solutions along the lines of the Community-Led Total Sanitation 
approach. On the practical level, the solutions should probably have the simplest possible 
starting point, most probably something close to the fossa alterna system described in 
section 3.1.3.1. In addition to being an efficient eco-toilet in itself, it could also build up 
more understanding of composting and reusing human waste and function as an 
introduction to local ecological sanitation, paving the way for other, even more efficient 
systems. 
6. Discussion and ethical considerations 
In this final chapter, I will first highlight some methodological consideration that should be 
kept in mind when thinking about the results of this study. Then I will give a short 
reflection on how the results of this study relate to the theoretical framework set up in 
Chapter 2, before moving on to commenting on the results and highlighting some 
particularly interesting details that may merit further thinking or research and pointing out 
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some notable practical consideration that might be of use when considering ecological 
sanitation in the context of the Taita Hills. I will finish the discussion by pointing out 
issues with the background literature that should be considered regarding the work. 
6.1. Methodological discussion 
The methodological issues that might be of use in understanding the results of this study 
have to do with the different inter-personal dynamics present at different stages of the 
fieldwork. In addition to the relatively straightforward methods of stakeholder interviews 
and expert interviews, some of those expert interviews took the form of group discussions. 
Of course, in such discussions the behaviour of individual participants might differ from 
that in normal interviews. Power relationships and gender roles can affect results, and hints 
towards especially the latter could be found at least in the group discussion held at the 
Agricultural Training Centre. On the other hand, no rigid and clearly expressed hierarchies 
that would have affected the behaviour of participants were in place during the discussions, 
and I am generally satisfied with the level of participation of almost all of the participants. 
I also maintain that the evident group dynamics added some value to the study as the 
generated discussions were in general longer and more nuanced in groups than in private, 
which is one reason for choosing group discussions as one of the methods. As the group 
discussions were done with the same choice of participants as the expert interviews, there 
is some reason to assume that those participants are relatively educated, liberal and 
progressive people in the context of the study, which should be taken into account when 
considering the positive attitude they seemed to have towards new ecological sanitation 
solutions. Group dynamics also play a role in assessing the stakeholder interviews as a 
method, since from the point of view of the participants, both interviewers were always 
educated males and one from abroad. My status and that of my assistants was most often 
clearly considered as higher than that of the participants, which could be seen in a certain 
level of respect but might of course also affect the behaviours of the participants. At this 
point I am forced to point to the choice of assistants being driven by their availability at the 
research station, their considerable experience of assistance in interview research and to 
me considering the decisions taken as being the best feasible alternatives at hand with 
given resources and time. 
Language issues also have inevitable effects on the study. As a considerable share of the 
stakeholder interviews were done with the help of a translator, some information was 
surely los during the process. However, I deemed this loss of information smaller than that 
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which would have resulted from only interviewing stakeholders with sufficient skills in 
English. 
In a study under the research tradition of geography, the use of Geographic Information 
Systems (GIS) is often a relevant methodological consideration. Also on sanitation GIS 
might bring considerable value to research, and I had plans for maybe including a set of 
simple spatial analyses even to this thesis. However, already rudimentary observations on 
the results of the stakeholder interviews, from which GPS points were gathered, shows that 
no great spatial variations were likely to be found. GIS could be useful under the theme of 
this study for instance in combining location information on pit latrines as point sources of 
pollution to e.g. spatial information on land use, topography and water bodies in order to 
map most vulnerable areas in need of protection. I considered this to be out of the scope of 
this study given its approach of social acceptability of certain technologies, but I maintain 
that it would be an interesting topic for future research. 
6.2. Reflection on literature 
The literature on ecological sanitation, as well as this thesis, often hails from the starting 
point that there is a sanitation crisis taking place which sets a window of opportunity for 
introducing new sanitation solutions to the community. The thinking goes that new toilets 
are needed; they might as well be made ecological. In this study I did not discover 
anything resembling such a crisis locally in the Taita Hills. Still, current waste 
management and sanitation solutions are far from satisfying and can be seen as an 
environmental hazard, which is also acknowledged by the participants in this study. 
Introducing ecological sanitation solutions in the study area could help in further protecting 
the environment as well as aiding local agricultural food production. When it comes to 
Maslow’s Hierarchy of Needs, sanitation crises are often part of larger crises, where 
ecological or even improved sanitation might not be very high on the priorities of potential 
end users and might not be successfully introduced. I am willing to raise the question if 
ecological sanitation might be better accepted in more stable contexts, where hygienic and 
healthy levels of sanitation have been reached to a large extent and where improving toilets 
are can be placed higher on people’s priorities and where there is a sufficient educational 
basis for people to understand the potential benefits. 
The above is connected to the understanding received in this study that even though the 
Taita culture can be described as to a notable degree faecophobic (reluctant to be in contact 
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with human excreta), it is not overtly prohibitive of the idea of treating and reusing human 
excreta. This is also proven by the observation made during the fieldwork that the issue of 
human waste is not an overtly sensitive one in the study area as it was never hard to 
approach the subject during the interviews. In the approach human geographical approach, 
it can be stadet that perceived or conceptual borders between human beings end their 
excreta exist in the study area but are porous and changeable. This finding supports the 
view that the faecophobic-faecophilic axis presented in Chapter 2 is in this case in effect a 
continuum, not a dichotomy. The great emphasis on the need for information, training and 
education reflected in Chapter 4 on the results hints further that communities and even 
whole cultures might be movable along this continuum as new ideas and incentives 
(possible benefits) are introduced. This combination of needs for training and 
understanding of benefits is linked to the social, psychological and socio-psychological 
aspects of moving from perception to cognition and behaviour, from thinking to knowing 
and acting, within sanitation issues. 
The water scarcity, the dominance of agriculture in the built environment and the relative 
scarcity of that built environment mean that both these components of the societal 
sanitation approach are responsive to ecological sanitation. The applicability of ecological 
sanitation to the sociocultural aspects has already been established in length above. 
An important aspect to note in qualitative studies such as this one is also what is not being 
mentioned in the interviews. In Chapter 2 I note that theories on the sociocultural aspects 
of sanitation leave minority groups to a minimal notice, and so was the case in the 
interviews also. Even though the set of stakeholders was balanced between genders and 
included participants of many different age groups, mentions on the applicability of 
sanitation solutions for especially children, the elderly, women, the disabled etc. were 
mentioned very seldom if at all. Still, sanitation has by definition to be accessible to all, 
and these issues should be noted in further work on ecological sanitation in the Taita Hills. 
6.3. Literature issues 
It came to my attention at a rather late stage of the work that one of the central articles used 
for the theoretical framework of my thesis had been retracted due to plagiarism by the 
journal that had published it. The article in question (Avvannavar & Mani 2008) sets up the 
theoretical framework of the societal sanitation approach and its system structure. 
According to the online notice by the journal, Science of the total environment, ‘a part of 
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the paper’ has been plagiarized from another article also used in the theoretical framework 
of my thesis (Dellström Rosenquist 2005). 
I have used both of these articles extensively in building up my theoretical framework and 
I feel safe in stating that the points that I feel are necessary to be used from the 
questionable article are of a supportive role for further elaboration rather than crucial ones 
for the basis of my thesis. I maintain that some of those ideas I have used that were not 
plagiarized could have been elaborated independently, but that would also have raised 
critical ethical questions on my part as the ideas would still be stemming from someone 
else’s work, which is why I choose to keep the references in place. 
Given the late stage at which the problem appeared and the fact that this thesis involved the 
need for considerable resources to conduct fieldwork abroad, I did not deem it reasonable 
to any greater extent to revise and alter the theoretical framework and therefore the whole 
approach and fieldwork design of the study. Obviously the possibility of taking any such 
action is greatly restricted by the resources, both time and financial, of a master’s student 
finalizing his studies. 
Also, regardless of these notable problems with the theoretical framework I still assess that 
the approach of studying the sociocultural potential of ecological sanitation in the Taita 
Hills is well established with or without the problematic article, most importantly based on 
Dellström Rosenquist’s work (2005). The results of this study are more reflected to that 
general sociocultural setting rather than the work of Avvannavar and Mani, which is why I 
still feel they are to considerable extent valid and reliable.  
Furthermore, a master’s thesis is most importantly proof of a successful personal education 
process on my part, something that this problem (I point again to the late stage at my work 
where this problem appeared) does not change one way or another now that it has been 
appropriately acknowledged and explained in this section. 
6.4. Ethical considerations 
For a study with an inherently pragmatic approach to human and community development, 
some ethical considerations are always to be stated. 
Because of the sensitivity of the topic of sanitation and human excreta set out for this 
thesis, special care had to be taken in treating the participants in the fieldwork. Interviews 
were always recorded only when clearly given permission to by the respondent, and I am 
 93 
 
the only person with access to the recordings and the only one who has ever heard any of 
them. At no stage of the stakeholder interviews did I ask for the name of any participants 
and regarding the expert interviews no names are mentioned in this thesis. I also pointed 
out to the research assistants who accompanied me to the interviews the importance of 
anonymity and confidentiality of the interviews. When needed, all this was also explained 
to the participants. Obvious exceptions are the group discussions, in which I presented the 
themes and the kind of questions I would be asking well in advance for everybody to 
assess their own convenience with the topic and in order to offer the possibility to 
withdraw from the discussion. 
For the pragmatism of this study and its impact in the study area, I have made a point to 
keep the whole work directed towards offering practical solutions and proposals for 
ecological sanitation in the Taita Hills. During the stakeholder interviews I was often asked 
what the ‘next step’ would be regarding the questions I had been asking. 
The most effective way to ensure any kind of further action on the themes of this study 
would be to organize seminars, workshops and other kinds of activities in the study are to 
present the results of this study and to spur further action. Unfortunately, funding and time 
for any such activities are not available at this moment. This is why I have for now settled 
for disseminating the results and the final thesis via e-mail to the participants of the expert 
interviews and group discussions (I gathered the e-mail addresses of them during the 
fieldwork) and to the few participants in the stakeholder interviews that asked for a copy 
and provided me with an e-mail address. Also, a hardcopy of the thesis will be made 
available at the Taita Research station. This kind of dissemination was often asked for 
especially during the expert interviews. 
6.5. Additional comments 
As an ending section for this thesis I will give a collection of comments on the work, some 
interesting details of the results and some food for thought on further thinking about the 
themes of my work in the Taita Hills or elsewhere. 
An interesting overarching theme of the results was an emphasis by both the stakeholders 
and the experts on the need to have responsibility for toilet waste management put on the 
households. This is in great contrast to the conventional view on modern sanitation 
expressed in the developed countries, where that responsibility is to a large extent 
centralized. This is probably due to a general mistrust and pessimism regarding the 
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effectiveness of the public sector and towards current availability and accessibility of such 
services, but it also sets a firm basis for introducing on-site ecological sanitation in the 
area. 
Another point that I observed was that the schools that I visited expressed without 
exception a great interest in ecological sanitation and cited the example of a particular 
school in the area that already had a biogas reactor. Ecological sanitation in schools seems 
like a good solution because of the large amounts of waste generated, but even so because 
they could serve as examples in the community and simultaneously teach the students on 
ecological sanitation, starting a spread of ideas and technology in the community.  As was 
pointed out often in both the background literature (see e.g. Dellström Rosenquist 2005) 
and during the fieldwork, ecological sanitation is dependent on awareness and skills and 
also needs to be proven as a suitable technology. To underline this, I think a long quote 
from one of the expert interviews is in place: ‘Any solutions should be designed properly 
for local context and not become ‘white elephants’. You have to consider that all new 
solutions, especially when we are talking about handling human waste, need a lot of 
education first. All systems should also be culturally acceptable and there should be a 
conductive environment for it. Also initial capital investment has to be viable. If all this is 
favorable, then the technology can be introduced. And the needed technological input 
should be low.’ Starting the introduction of ecological sanitation in schools seems like a 
good starting point for this. What is also notable in the quote is that it does not mention 
cultural beliefs or taboos as great obstacles, which again contradicts the premise of the 
community in question being inherently very faecophobic, as it is presented in the 
background literature.  
Some critique on the choice of my study area was given during another expert interview 
from people working on different sanitation solution in the region. Citing the relatively 
high level of development in the hills and the high ecological and human vulnerability of 
the lowlands, they stated that ‘the lowlands, Mwatate, Mwakitau, Taveta, those are the 
places where this project should be done’. Still I point out that the study sub-area of Lower 
Mwatate can well be seen as part of those lowlands and that results of this study are 
applicable also more widely in the region.  
A point in special need of further research of the Taita Hills is the different alternatives for 
developing the management of solid non-organic wastes, something that is virtually non-
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existent at the moment. Within this theme, especially the potential of the informal sector 
should be addressed, as examples of its activities were mentioned as taking place in not 
only the cities in Kenya but also as close by as in Voi. Also the densely populated areas 
were on-site ecological sanitation is harder to implement would need further assessments 
for setting up more effective communal systems of sewage. 
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Appendices 
Appendix 1: Stakeholder interview template 
 
1. BACKGORUND 
 
1.1. Sex of respondent 
1.2. How old are you?  
1.3. How many people live in this household? How many of them are under 15 years old? 
1.4. Did you attend school? What level of education did you reach (Primary – Secondary – College - 
University)?  
1.5. What do you do for a living? 
1.6. What religion do you adhere to (Christian – Muslim - Other)? 
1.7. How long have you lived in this house? In this village?  
1.7.1. Has anyone moved out from this household? To where?  
               Why? Do they send you any money? 
1.7.2. Has anyone moved to this household when you have been living here?  
                From where? Why?  
 
1.8. What are the most important sources of income for this household? (Do you live on the produce 
of your own land? Do you get a regular pay for work? Do you live on informal or casual work?) 
 
2. LIVELIHOOD 
 
2.1. How large is the area on which you farm crops?  
2.1.1. Which crops do you farm there? 
2.1.2. Do you consume everything you produce yourself or do you sell some of it? 
(What do you use the money for?)  
2.1.3. Do you feel you have to farm in order to get along or do you farm because it 
brings extra benefits (e.g. cash or food) to you? 
2.1.4. Do you use fertilizers, pesticides or fungicides? Approximately how much money 
do you spend on it in a year? 
2.1.4.1. What kind of fertilizers do you use?  
2.1.4.2. Which crops do you fertilize?  
 
2.2. Do you have any cattle? What animals? How many?    
2.2.1. Do you use animal manure as a fertilizer? (Why/Why not?) 
 
2.3. How do you share the workload of your farming practices among members of the household? 
 
3. WATER 
 
3.1. Where do you get your water from?  
 
3.1.1. How long does it take to go there?  
3.1.2. How often do you go there?  
3.1.3. Have you used some other water sources before? 
 
4. SANITATION AND WASTE MANAGEMENT 
 
4.1. What kind of a toilet do you use? (No toilet / Pit Latrine / Ventilated Improved Pit Latrine / 
Pour flush toilet / Flush toilet / Urine Diverting Toilet / Composting toilet / Other?) 
 
4.1.1. Where is your toilet?  
4.1.2. How long does it take to go there (if it is not in the household)?  
4.1.3. How close is it to your farmland? 
4.1.4. Did you have some other kind of a toilet before? 
4.1.5. When did you start using this toilet? 
  
 
4.1.6. Who chose this type of a toilet? 
4.1.7. How many people use this toilet?  
4.1.8. Do men and women use the same toilet? 
4.1.9. Do people in this household urinate and defecate in the same place?  
4.1.9.1. If not, where do they urinate?  
4.1.10. What happens to the toilet waste? Is it left or does someone take it somewhere? 
Who? Tell me about the sewerage system. 
4.1.11. How do you clean yourself in the toilet? Do you use water or paper?  
4.1.12. Do you sit or squat in the toilet? Why (Preference/Necessity)?  
4.1.13. Do men sit or stand while urinating? 
4.1.14. Are you happy with your toilet?  
4.1.14.1. What is good with it? 
4.1.14.2. What is bad? 
 
4.2. How do you take care of other household wastes? 
4.2.1.1. Where is it stored? 
4.2.1.2. Is it recycled? 
4.2.1.3. Where is it taken from your household?  
4.2.2. Non-organic waste 
4.2.2.1. Where is it stored? 
4.2.2.2. Is it recycled? 
4.2.2.3. Where is it taken from your household? 
 
4.3. Who administrates the waste handling here? 
 
4.4. Do you make sure that your farmland is not contaminated by the waste? How? 
4.5. Do you make sure that your most important water source is not contaminated by the waste? 
How? 
4.6. Do you use any of your toilet waste as fertilizer in farming? How? Why? Why not? Only urine 
or both urine and faeces? 
4.6.1. Do you use any of your other wastes as fertilizer in farming? How? Why? Why not? 
e.g. Animal manure, garden wastes, kitchen wastes…  
 
4.7. In which ways do you think the toilets in your household and in the community should be 
better? 
4.7.1. Do you think the toilet should be inside or outside the house?  
4.7.2. How far away from the house should the toilet be? How far would you be ready to 
walk to the toilet for better sanitation?  
4.7.3. Would you be ready to share your toilet with other households? 
4.7.4. What do you think is the most important thing in a good toilet? 
e.g. Running water – Proximity – Cleanliness – Privacy (Meaning that 
it’s not shared with too many people) – Other? 
 
 
4.8. Would you be ready to use human waste as a fertilizer if you were sure that it is not dangerous 
and that it is a good fertilizer? Why / why not? Only urine or both urine and faeces? For 
fertilizing which crops? 
 e.g. only for crops that are not eaten by household members or sold at the 
market? 
4.9. Do you think you should take care of your toilet and wastes yourself or do you think there 
should be specialized persons for this in your community? 
4.10. Are there places around your household that you think should be especially well protected 
from household wastes? Where? Can you show it on a map? 
 
4.11. What else can you tell me about the toilet situation here at the moment? 
 
4.12. What can you tell me of sanitation projects here you have been a part of or heard of before? 
In which ways have they been good? In which ways have they not been good? 
 
  
 
Appendix 2: Expert interview and groups discussion template 
 
1. Technical factors 
1.1. Can you give me a general assessment of existing sanitation solutions and user priorities 
regarding them? 
Preferences 
Costs 
Can you give me a general assessment of existing waste management solutions and user priorities 
regarding them?  
1.2.  
Preferences 
Costs 
1.3. What are the differences between different areas in these? 
 
2. Environmental factors 
2.1. What are the great challenges under the theme of environmental pollution from household 
wastes here? 
2.2. What communal/natural features are in special need of protection from pollution originating 
from household waste management and sanitation solutions? Can they be shown o a map? 
2.3. What protection methods are currently in place? 
 
3. Institutional factors 
3.1. What are the communal issues to bear in mind when designing sanitation solutions? 
3.2. What communal forms of waste management are in place? 
3.3. Who is responsible for communal waste management? 
3.4. Who does the work in practice? How is it done? What can you tell me about the service 
coverage? 
3.5. What governmental agency, if any, regulates sanitation in the area? 
3.6. Is there a sanitation policy in place with an established program? 
 
4. Community and health factors 
4.1. Is the community generally healthy? 
4.2. What can you tell me about the prevalence of infant and child mortality, disease rates and 
causes of these? 
4.2.1. Is information about sanitary related diseases and mortality available? 
4.3. Is open defecation commonly practiced in the area? 
4.4. How are sanitation and waste management issues related in local governance? What about in 
general, for instance in the daily practices of people? 
4.5. What cultural meanings are attached to human urine/faeces (taboos, religion, witchcraft, 
medicine, initiation, disease, etc.)? 
4.6. Will people in the study area use faeces and/or urine as a fertilizer? Why/Why not? 
4.6.1. What could change people’s minds to start using human faeces and/or urine fro 
growing food? 
4.7. Are there any sanitation programs being undertaken by a government agency or other 
instances? 
4.7.1. What program(s) has/have been introduced, how is it/are they implemented and which 
agency(s) or NGO(s) is/are implementing it? 
  
 
4.8. What programs are currently active in promoting education on sanitation and hygiene? 
 
5. Identification and priorisation of specific problems within waste management and sanitation 
systems 
5.1. What are the biggest problems in sanitation in the area? 
5.1.1. What progress has been achieved in sanitation lately? 
5.2. What are the biggest problems in waste management in the area? 
5.2.1. What progress has been achieved in waste management lately? 
 
6. Identification of feasible sanitation developments and solutions 
6.1. Highlight differences between communal systems/household level solutions 
6.2. What are the legal frameworks that need to be taken into consideration? 
6.3. What existing frameworks are there within sanitation and waste management development? 
6.4. Do the authorities promote certain solutions? 
 
7. Something else? 
 
 
Appendix 3: Complete coding frame 
Stakeholder interviews 
The complete coding frame with all its dimension and subcategories is presented below. The figures in the 
brackets represent the final coding frequencies (referred to in the text as mentions) in each of the study sub-
areas. Abbreviations of the study areas are as follows: LMw = Lower Mwatate, UMw = Upper Mwatate and 
Wu = Wundanyi , TOT = Total amount of mentions) 
Dimension 1: Livelihood 
Subcategory 1.1: Degree of subsistence  
  LMw Umw Wu TOT 
1.1.1. Only domestic use 14 14 12 40 
1.1.2. Mostly domestic use 1 1 1 3 
1.1.3. Mostly sold 0 2 3 5 
1.1.4. All sold 1 1 0 2 
1.1.5. No farm 5 2 4 11 
TOTAL 21 20 20 61 
 
Subcategory 1.2: Dependency on farming 
Dependency on subsistence farming LMw Umw Wu TOT 
1.2.1. Totally dependent 7 12 8 27 
1.2.2. Fairly dependent 1 1 2 4 
1.2.3. Considerable a source of income 0 1 0 1 
1.2.4. Source of extra income 8 4 6 18 
1.2.5. No farm 5 2 4 11 
TOTAL 21 20 20 61 
 
  
 
Subcategory 1.3: Division of agricultural workload 
    LMw Umw Wu TOT 
1.3.1. Wife 1.3.1.1. No help 2 1 4 7 
  1.3.1.2. Occasional labour 1 1 2 4 
1.3.2. Husband 1.3.2.1. No help 0 1 2 3 
  1.3.2.2.Occasional labour 0 3 0 3 
1.3.3. Husband & wife 1.3.3.1. No help 2 5 4 11 
  1.3.3.2. Occasional labour 1 1 0 2 
1.3.4. Whole family 1.3.4.1. No help 4 0 0 4 
  1.3.4.2. Occasional labour 1 3 0 4 
1.3.5. Community work   0 2 0 2 
1.3.6. Hired labour 1.3.6.1. 1 person 2 0 0 2 
  1.3.6.2. 2 persons 1 0 0 1 
  1.3.6.3. Amount not known 1 1 3 5 
1.3.7. No current work   1 0 0 1 
1.3.8. No farm   5 2 5 12 
TOTAL   21 20 20 61 
 
Subcategory 1.4: Fertilizer use 
    LMw Umw Wu TOT 
1.4.1. Only manure   2 1 10 13 
1.4.2. Industrial 
fertilizers   3 5 12 20 
1.4.4. None   10 11 3 24 
  1.4.4.1. Acid soil 1 0 0 1 
  1.4.4.2. Rich soil 1 0 0 1 
  
1.4.4.3. Destroys future 
yields 0 1 1 2 
  1.4.4.4. Need 0 2 0 2 
1.4.5. No farm   5 1 4 10 
TOTAL   22 21 30 73 
 
Dimension 2: Water 
Subcategory 2.1. Alternative water source 
    LMw Umw Wu TOT 
2.1.1. Rain   0 1 0 1 
2.1.2. Stream   3 6 2 11 
2.1.3. Spring   0 1 1 2 
2.1.4. Shallow well   2 0 0 2 
2.1.5. Water point 2.1.5.1. Tavevo 1 0 0 1 
  2.1.5.2. Government 1 0 0 1 
  2.1.5.3. Sisal estate 1 0 0 1 
  2.1.5.4. Undefined 2 4 0 6 
2.1.6. Tap 2.1.6.1. Own 3 0 1 4 
  2.1.6.2. Other household 1 0 0 1 
  2.1.6.3. School 0 1 0 1 
2.1.7. None   7 7 16 30 
TOTAL   21 20 20 61 
 
 
  
 
Dimension 3: Sanitation and waste management 
Subcategory 3.1. Sanitation dynamics 
o 3.1.1. Previous sanitation solution 
    LMw Umw Wu TOT 
3.1.1.1. Pit Latrine   1 0 0 1 
3.1.1.2. Old pit full 3.1.1.2.1. Old pit full, new dug 3 5 4 12 
  
3.1.1.2.2. Old pit full, new dug 
twice 0 1 0 1 
  
3.1.1.2.3. Old pit full, new dug, tree 
planted 0 2 0 2 
3.1.1.3. Old pit collapsed, new dug   3 2 0 5 
3.1.1.4. Another pit being treated   1 0 0 1 
3.1.1.5. A VIP Latrine supported 
by Danida   1 0 0 1 
3.1.1.6. Seats converted to 
squatting   1 0 0 1 
3.1.1.7. Flush toilet not working   0 0 2 2 
3.1.1.8. None   11 10 14 35 
TOTAL   21 20 20 61 
 
o 3.1.2. Responsibilities 
    LMw Umw Wu TOT 
3.1.2.1.1. Within household 3.1.2.1.1.1. Head of family 0 2 1 3 
  
3.1.2.1.1.2. Father / 
Husband 4 11 6 21 
  3.1.2.1.1.3. Mother / Wife 2 0 1 3 
  3.1.2.1.1.4. Parents 3 4 1 8 
  3.1.2.1.1.5. The son 0 1 0 1 
  3.1.2.1.1.6. Whole family 2 1 0 3 
3.1.2.1.2. Outside household 3.1.2.1.2.1. Landlord 2 0 4 6 
  
3.1.2.1.2.2. Housing 
programme 0 0 2 2 
  
3.1.2.1.2.3. Plan 
International 1 0 0 1 
3.1.2.1.3. None-household 
participants 
3.1.2.1.3.1. Business 
management 1 0 1 2 
  3.1.2.1.3.2. Authorities 3 1 1 5 
3.1.2.1.4. Lack of options / 
Routine   1 0 3 4 
3.1.2.1.5. No information   2 0 0 2 
TOTAL   21 20 20 61 
 
o  3.1.2. Preferred toilet improvements 
    LMw Umw Wu TOT 
3.1.2.1. Responsibility 3.1.2.1.1. County council 1 0 0 1 
  3.1.2.1.2. Community members 1 2 0 2 
3.1.2.2. Need detergents, too 
expensive   1 0 0 1 
3.1.2.3. Sufficient availability of 
water   3 6 3 12 
3.1.2.4. Better construction 3.1.2.4.1. Materials 4 8 7 18 
  3.1.2.4.2. Cover 0 2 2 3 
  3.1.2.4.3. Ventilation 0 1 3 3 
3.1.2.5. Better maintainance, 
cleaning   0 2 1 3 
3.1.2.6. Removal/Reuse of waste 3.1.2.6.1. Household 2 1 1 4 
  
 
 
Subcategory 3.2. Current sanitation solution assessments/preferences 
    LMw Umw Wu TOT 
3.2.1. Pros 3.2.1.1. Happy, no better alternatives 4 1 0 5 
  3.2.1.2. Satisfied 6 2 7 15 
  3.2.1.3. Hygienic 2 2 1 5 
  3.2.1.4. Flush 1 1 0 2 
  3.2.1.5. Doesn't use water 0 1 0 1 
  3.2.1.6. Enough water available 0 0 1 1 
  3.2.1.7. Ownership, own responsibility 0 1 0 1 
  3.2.1.8. Well constructed 0 1 0 1 
  3.2.1.9. It's new 0 1 0 1 
  TOTAL 13 10 9 32 
    
    3.2.2. Cons 3.2.2.1. Not happy but only option 2 5 4 11 
  3.2.2.2. Ventilation preferred 1 0 2 3 
  3.2.2.3. Seat preferred 2 1 0 3 
  3.2.2.4. Not comfortable 1 1 0 2 
  3.2.2.5. Hard to keep clean 2 0 0 2 
  3.2.2.6. Flush toilet preferred 1 3 1 5 
  TOTAL 9 10 7 26 
 
o 3.2.4. Sanitation solution priorities 
    LMw Umw Wu TOT 
3.2.4.1. Water 3.2.4.1.1. Water availability 5 3 3 11 
  3.2.4.1.2. Running water 3 0 0 3 
  3.2.4.1.3. Flush 3 2 0 5 
  3.2.4.1.4. Water saving 0 1 0 1 
3.2.4.2. Maintenance 3.2.4.2.1. Cleanliness 15 8 11 34 
  3.2.4.2.2. Ventilation/No smell 4 3 2 9 
  3.2.4.2.3. Disinfectants 1 0 1 2 
  3.1.2.6.2. Centralized 0 1 0 1 
3.1.2.7. Education 3.1.2.7.1. Waste handling 2 2 0 4 
  3.1.2.7.2. Recycling 1 0 0 1 
  3.1.2.7.3. Hygiene 2 0 1 3 
  3.1.2.7.4. Water usage 1 0 0 1 
3.1.2.8. Water bodies should be protected 0 1 0 1 
3.1.2.9. More toilets, 
one/household   1 0 0 1 
3.1.2.10. Outside support needed in community 2 0 0 2 
3.1.2.11. All should be pit latrines 3.1.2.11.1. Water availability 1 0 0 1 
  3.1.2.11.2. Easier to keep clean 1 0 1 2 
  3.1.2.11.3. As an alternative 0 0 2 2 
3.1.2.12. Flush toilets   2 3 2 7 
3.1.2.13. Seat toilets   0 2 2 4 
3.1.2.14. Deeper pits   1 1 0 2 
3.1.2.15. Disability access   0 1 0 1 
3.1.2.16. Privacy   0 0 1 1 
3.1.2.17. No answer   0 1 4 5 
TOTAL   26 34 30 86 
  
 
  3.2.4.2.4. Maintainance 1 1 1 3 
  3.2.4.2.5. Means of collecting waste 0 3 0 3 
  3.2.4.2.6. Capacity 0 0 1 1 
3.2.4.3. Paper availability   1 0 0 1 
3.2.4.4. Proper construction   4 8 8 20 
3.2.4.5. Comfortability   1 1 0 2 
3.2.4.6. Location 
3.2.4.6.1. Sufficient distance from 
house 0 1 0 1 
  3.2.4.6.2. Inside 0 0 1 1 
  3.2.4.6.3. Proximity 0 0 1 1 
  3.2.4.6.4. Privacy 0 1 2 3 
3.2.4.7. Safety   0 2 0 2 
TOTAL   38 34 31 103 
 
o 3.2.3. Preferred location 
    LMw Umw Wu TOT 
3.2.3.1. Outside   12 11 7 30 
  3.2.3.1.1. Others can use 1 0 0 1 
  3.2.3.1.2. Small house 1 0 0 1 
  3.2.3.1.3. Condition of house 1 0 1 2 
  3.2.3.1.4. Business premise 0 0 1 1 
  TOTAL 15 11 9 35 
3.2.3.2. Inside   3 6 5 14 
  3.2.3.2.1. If water available 3 1 4 8 
  3.2.3.2.2. Safety 1 1 3 5 
  3.2.3.2.3. Privacy 1 0 0 1 
  3.2.3.2.4. Proper construction 0 1 0 1 
  3.2.3.2.5. Cost 0 0 1 1 
  TOTAL 8 9 13 30 
3.2.3.3. Both   1 1 4 6 
 
Subcategory 3.3. Management 
o 3.3.1. Waste management administration 
  LMw Umw Wu TOT 
3.3.1.1. Household 15 19 15 49 
3.3.1.2. Occasional hired labour 1 0 0 1 
3.3.1.3. County council 1 0 4 5 
3.3.1.4. Scrap buyers 1 0 0 1 
3.3.1.5. Restaurant management 1 0 0 1 
3.3.1.6. Private contractor 2 0 1 3 
3.3.1.7. The school 0 1 0 1 
TOTAL 21 20 20 61 
 
 
 
 
 
 
  
 
o 3.3.2. Preferred responsibility of waste management 
    LMw Umw Wu TOT 
3.3.2.1. Household   12 9 12 33 
  3.3.2.1.1. If well trained 0 3 1 4 
  3.3.2.1.2. If benefits 1 1 0 2 
  
3.3.2.1.3. Setting up service is 
challenging 0 1 0 1 
  TOTAL 13 14 13 40 
3.3.2.2. Outsider   6 5 5 16 
  3.3.2.2.1. Or households if trained 2 0 0 2 
  3.3.2.2.2. 'But it is what it is' 0 1 0 1 
  3.3.2.2.3. If a genuine professional 0 0 1 1 
  3.3.2.2.4. Household lacks skills 0 0 1 1 
  TOTAL 8 6 7 21 
 
Subcategory 3.4. Reuse of toilet waste 
o 3.4.1. Current use 
    LMw Umw Wu TOT 
3.4.1.1. No 3.4.1.1.1. Enough rain 1 0 0 1 
  3.4.1.1.2. Organic waste sufficient 1 0 0 1 
  3.4.1.1.3. Lack of knowledge / skills 7 2 5 13 
  3.4.1.1.4. Lack of technology 1 1 0 2 
  3.4.1.1.5. Hard to collect 4 4 3 11 
  3.4.1.1.6. It smells 1 0 0 1 
  3.4.1.1.7. Considered dirty 2 3 2 7 
  3.4.1.1.8. Might go to water sources 0 1 0 1 
  3.4.1.1.9. General unacceptability 1 0 5 6 
  3.4.1.1.10. Not the custom 5 8 5 17 
3.4.1.2. Yes Banana tree will be planted 0 2 0 2 
  Has been used before 2 0 0 1 
3.4.1.3. No answer   6 2 2 10 
TOTAL   31 23 22 73 
 
o 3.4.2. Readiness to reuse toilet waste 
    LMw Umw Wu TOT 
3.3.3.1. Yes   14 9 11 34 
  3.3.3.1.1. If trained/educated 1 3 1 5 
  3.3.3.1.2. Already done somehow 1 0 1 2 
  3.3.3.1.3. It's nutricious 0 1 0 1 
  3.3.3.1.4. If well decomposed 0 2 0 2 
  TOTAL 16 15 13 44 
3.3.3.2.Neutral 3.3.3.2.1. Maybe 1 0 2 3 
  3.3.3.2.2. Expenses matter 0 1 0 1 
  
3.3.3.2.3. Enough manure available 
already 0 0 1 1 
  TOTAL 1 1 3 5 
3.3.3.3. No   0 0 0 0 
  3.3.3.3.1. 'It's dirty' 1 0 0 1 
  3.3.3.3.2. People wouldn't eat it 1 0 0 1 
  
 
  3.3.3.3.3. Not the custom 0 2 0 2 
  3.3.3.3.4. General unacceptability 0 1 0 1 
  3.3.3.3.5. Not enough produced 0 0 1 1 
  TOTAL 2 3 1 6 
3.3.3.4. No answer   2 1 3 6 
 
Subcategory 3.4. Protection preferences 
    LMw Umw Wu TOT 
3.4.1. All surroundings   1 3 0 4 
3.4.2. Homes 3.4.2.1. Households 4 0 2 6 
  3.4.2.2. Compounds 3 1 3 7 
  3.4.2.3. Homesteads 1 3 0 4 
3.4.3. Agricultures 3.4.3.1. Farming areas 4 2 2 8 
  3.4.3.2. Gardens 2 0 0 2 
  3.4.3.3. Farm animals 0 1 0 1 
3.4.4. Children   0 1 0 1 
3.4.5. Services 3.4.5.1. Schools 2 2 0 4 
  3.4.5.2. Hospitals 0 1 0 1 
  3.4.5.3. Business premises 0 0 1 1 
  3.4.5.4. Shopping centers 0 1 0 1 
3.4.6. Food services 3.4.6.1. Restaurants 0 0 1 1 
  3.4.6.2. Kiosks preparing food 1 0 0 1 
  3.4.6.3. Vendors selling food 1 0 0 1 
3.4.7. Water bodies/Runoff 
systems   2 10 8 18 
  3.4.7.1. Lowlands 0 0 1 1 
3.4.8. Miscellaneous 3.4.8.1. Gravity takes care 0 1 0 1 
  
3.4.8.2. Education needed on general 
protection 2 0 0 2 
3.4.9. No answer   5 2 7 14 
TOTAL   28 28 25 79 
 
Subcategory 3.5. Projects/Programs 
- 3.5.1. APHIA+/APHIA2/APHIA2+ 
    LMw Umw Wu TOT 
3.5.1.1. General 
mention   1 0 0 1 
3.5.1.2. Organization 3.5.1.2.1. By Health Center Facilities 1 0 0 1 
3.5.1.3. Activities 3.5.1.3.1. Education on digging pits 1 1 0 2 
  3.5.1.3.2. Education on hygiene 1 0 3 3 
3.5.1.4. Pros 3.5.1.4.1. Good project 1 0 0 1 
3.5.1.5. Cons 3.5.1.5.1 No implementation 1 0 0 1 
  3.5.1.5.2. 'Losing power' 0 1 0 1 
  
3.5.1.5.3. Lack of understanding on 
water issues 1 0 0 1 
TOTAL   7 2 3 11 
 
 
 
  
 
- 3.5.2. Plan International  
    LMw Umw Wu TOT 
3.5.2.1. Activities 
3.5.2.1.1. Construction of pit 
latrines 3 1 0 4 
  
3.5.2.1.2. Construction of water 
tanks 1 1 0 2 
  3.5.2.1.3. Education on hygiene 1 0 0 1 
  3.5.2.1.4. Provision of technicians 1 0 0 1 
  3.5.2.1.5. Provision of advice 0 0 0 1 
3.5.2.2. Finished 'a long time 
ago'   1 1 0 2 
TOTAL   7 3 0 11 
 
- 3.5.3. Danida, carbon credit scheme and PHO 
    LMw Umw Wu TOT 
3.5.3.1. Danida 3.5.3.1.1. Constructing pit latrines 0 0 1 1 
3.5.3.2. Carbon credit scheme 3.5.3.2.1. Planting trees 1 1 0 2 
3.5.3.3. Public Health Office 3.5.3.3.1. Promoting pit latrines 1 1 0 2 
  3.5.3.3.2. Education on hygiene 1 2 1 4 
  3.5.3.3.3. Good project 0 2 2 4 
TOTAL   3 6 4 13 
 
- 3.5.6. Miscellaneous 
    LMw Umw Wu TOT 
3.5.6.1. Schools 3.5.6.1.1. Awareness raising 1 0 0 1 
  3.5.6.1.2. Production of biogas 0 1 1 2 
3.5.6.2. Someone selling 
chemicals   0 0 2 2 
3.5.6.3. Tavevo   0 1 0 1 
3.5.6.4. Sanitation ignored   0 1 0 1 
3.5.6.5. Not here but elsewhere   1 0 0 1 
3.5.6.6. No answer   9 11 10 20 
TOTAL   11 14 13 28 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
Subcategory 3.6. Miscellaneous 
 
      LMw Umw Wu TOT 
3.6.1. Needs 3.6.1.1. Education 
3.6.1.1.1. 
Recycling/Waste mgmt 3 1 2 6 
  
 
3.6.1.1.2. Hygiene 1 1 2 4 
  3.6.1.2. Outside support 
3.6.1.2.1. Improved 
sanitation 4 1 1 6 
  
 
3.6.1.2.2. Electricity 1 0 0 1 
  
 
3.6.1.2.3. Water supply 1 0 2 3 
  
 
3.6.1.2.3. Poverty 0 1 0 1 
  3.6.1.3. Health facilities   0 1 0 1 
3.6.2. Sanitation outside 
households 
3.6.2.1. Sanitation in 
public places   1 0 0 1 
  
3.6.2.2. Open defecation 
in fields 3.6.2.2.1. Contamination 1 0 0 1 
3.6.3. Solid waste 
3.6.3.1. Littering, 
polythene bags   0 1 2 1 
  
3.6.3.2. Need for garbage 
collection   1 0 0 1 
  
3.6.3.3. Burning better 
than dumping   1 0 0 1 
3.6.3. Bathrooms 
connected to toilets 
 
  0 1 1 2 
3.6.5. Forestry 
3.6.5.1. Need to plant 
more trees   0 1 0 1 
  
3.6.5.2. High prices of 
firewood 
3.6.5.2.1. Biogas a 
solution 0 2 0 2 
  3.6.5.3. Erosion 3.6.5.3.1. Fertilizer costs 0 0 1 1 
3.6.6. Technical 
3.6.6.1. General 
construction quality   0 0 1 1 
  
3.6.6.2. Maintainance responsibility of each 
household 0 1 0 1 
3.6.7. Authorities 3.6.7.1. Need for centralized management 0 0 1 1 
  
3.6.7.2. Corruption 
within authorities 3.6.7.2.1. No trust 1 0 0 1 
3.6.8. Responsibility of the 
researcher 3.6.8.1. Empowerement   1 0 0 1 
  
3.6.8.2. 'What happens 
now?'   1 0 0 1 
3.6.9. No answer 
 
  7 9 8 24 
TOTAL     24 20 21 63 
 
 
 
 
 
 
 
  
 
Expert interviews and group discussions 
Dimension 1: Technical factors 
Subcategory 1.1. Sanitation 
    
CODING 
FREQUENCY 
1.1.1. Pit latrines 1.1.1.1. Common 9 
  1.1.1.2. No alternatives 3 
  1.1.1.3. Poor construction 1 
  1.1.1.4. Also for waste dumping 1 
  1.1.1.5. Rural 2 
  1.1.1.6. Cost efficient 1 
  1.1.1.7. Water saving 2 
1.1.2. VIP Latrines 1.1.2.1. Some 3 
1.1.3. Flush toilets 1.1.3.1. Rare 4 
  1.1.3.2. Urban 5 
  1.1.3.3. Institutions 1 
  1.1.3.4. Water scarcity 2 
  1.1.3.5. Costs 2 
1.1.4. Open defecation 1.1.4.1.  Some rural areas 1 
1.1.5. Spatial differences 1.1.5.1. Highlands modernized and civilized 2 
  1.1.5.2. Lowlands: poor constructions 2 
1.1.6. Polluting systems   1 
TOTAL   42 
 
Subcategory 1.2. Waste management 
    
CODING 
FREQUENCY 
1.2.1. Organic 1.2.1.1. Dumping 4 
  1.2.1.2. Decomposing 5 
  1.2.1.3. Reuse 6 
1.2.2. Non-organic 1.2.2.1. Containment 4 
  1.2.2.2. Burning 5 
  1.2.2.3. Littering 1 
1.2.3. Needs 1.2.3.1. Recycling 3 
  1.2.3.2. Awareness 3 
  1.2.3.3. System 4 
  1.2.3.4. Separation 3 
1.2.4. Collection 1.2.4.1. Occasional 1 
  1.2.4.2. Urban 1 
  1.2.4.3. Informal scrap collectors 1 
1.2.5. Spatial differences 1.2.5.1. Rural cleaner 1 
1.2.6. Polluting systems   1 
1.2.7. Insufficient mgmt   3 
TOTAL   46 
 
  
 
Dimension 2: Environmental factors 
Subcategory 2.1. Challenges 
      
CODING 
FREQUENCY 
2.1.1. Littering 2.1.1.1. Plastics   3 
  2.1.1.2. Mosquitoes   1 
  2.1.1.3. Soil issues   1 
  2.1.1.4. Broken glass   1 
  2.1.1.5. Rural   1 
2.1.2. Infrastructure 2.1.2.1. Capacity   1 
  2.1.2.2. Dumpsite location   1 
2.1.3. Problems 2.1.3.1. Land use loss   1 
  
2.1.3.2. Burning of non-organic 
waste   3 
  2.1.3.3. Chemical fertilizers   2 
  2.1.3.4. Overflow   3 
  2.1.3.5. Topography   2 
  2.1.3.6. Population growth   1 
  2.1.3.7. Poor sanitation 2.1.3.7.1. Regulation 2 
  
 
2.1.3.7.2. Spread of 
diseases 2 
  2.1.3.8. Smell   1 
  2.1.3.9. Water body pollution   2 
2.1.4. Needs 2.1.4.1. Resources   1 
  2.1.4.2. Training   1 
  2.1.4.3. Household responsibility   2 
  2.1.4.5. Household involvement   1 
2.1.5. Management & 
Recycling 
 
  3 
TOTAL     36 
 
Subcategory 2.2. Need for protection 
      
CODING 
FREQUENCY 
2.2.1 Features 2.2.1.1. Natural 
2.2.1.1.1. Water 
bodies 8 
  
 
2.2.1.1.2. Forests 1 
  2.2.1.2. Human 2.2.1.2.1. Homes 2 
  
 
2.2.1.2.2. Children 1 
  
 
2.2.1.2.3. Trading 
centers 1 
  
 
2.2.1.2.4. Schools 2 
  2.2.1.3. Both 
2.2.1.3.1. Sacred 
places 1 
  
 
2.2.1.3.2. 
Agricultural land 1 
  
 
2.2.1.3.3. Farm 
animals 1 
2.2.2. Needs 2.2.2.1. Implementation   1 
  2.2.2.2. Outside support   1 
  2.2.2.3. Treatment   1 
  
2.2.2.4. Governmentt 
responsibility   1 
  
 
  2.2.2.5. Awareness   2 
TOTAL     24 
 
Subcategory 2.3. Current protection methods 
      
CODING 
FREQUENCY 
2.3.1. Physical 
protection 2.3.1.1. Fencing 2.3.1.1.1. Fencing 1 
  
 
2.3.1.1.2. But litter moves 
with people 1 
  2.3.1.2. Collection   3 
  2.3.1.3. Containment 2.3.1.3.1. Dumping sites 3 
  
 
2.3.1.3.2. Pit latrines 1 
  
 
2.3.1.3.3. Land set aside 1 
  2.3.1.4. Burning   1 
2.3.2. Natural 
protection 2.3.2.1. Planting and protecting forests 1 
2.3.3. Community 
action 2.3.3.1. Goverance   2 
  
2.3.3.2. Household 
responsibility   2 
2.3.4. Problems 2.3.4.1. Urban bias   1 
  
2.3.4.2. Not enough being 
done   1 
2.3.5. Obstacles 2.3.5.1. Resistance   1 
  2.3.5.2. Resources   1 
2.3.6. Needs 2.3.6.1. Training   3 
  2.3.6.2. Implementation   1 
2.3.7. None 
 
  3 
TOTAL     27 
 
 
Dimension 3: Institutional factors 
Subcategory 3.1. Communal issues 
    
CODING 
FREQUENCY 
3.1.1. Attitudes 3.1.1.1. Lack of sense of responsibility 2 
  3.1.1.2. Awareness is present 1 
  3.1.1.3. NIMBY 2 
  3.1.1.4. No taboos 1 
  
3.1.1.5. PLs as progress; Security as 
priority 2 
3.1.2. Feasibility of solution 3.1.2.1. Acceptability 1 
  3.1.2.2. Affordability 2 
  3.1.2.3. Efficiency 1 
  3.1.2.4. Sustainability 2 
  3.1.2.5. Accessibility 1 
  3.1.2.6. Comfortability 1 
  3.1.2.7. Hygiene 1 
  3.1.2.7. Simplicity 1 
3.1.3. Needs 3.1.3.1. Awareness 2 
  
 
  3.1.3.2. Training 2 
  3.1.3.3. Appreciation 1 
  3.1.3.4. Benefits 2 
  
3.1.3.5. Comprehensive planning, 
cooperation 2 
  3.1.3.6. Application 1 
  
3.1.3.7.Stakeholder involvement and 
consultation 2 
  3.1.3.8. Potential of informal work 1 
TOTAL   31 
 
Subcategory 3.2. Waste management 
      
CODING 
FREQUENCY 
3.2.1. Responsibility 
3.2.1.1. Informal 
collection   2 
  
3.2.1.2. Occasional 
labour   1 
  3.2.1.3. Private enterprises, 'honeysuckers' 1 
  3.2.1.4. County council   6 
  3.2.1.5. PHO 3.2.1.5.1. Advocation 2 
  3.2.1.6. NEMA 
3.2.1.6.1. Oversees and 
regulates 1 
  3.2.1.7. Household responsibility 1 
  3.2.1.8. No continuity   1 
3.2.2. Present solutions 3.2.2.1. Collection & dumping 4 
  3.2.2.2. Containment   1 
  3.2.2.3. Burning   1 
  3.2.2.4. Burial   1 
  3.2.2.5. Recycling of organic waste 1 
3.2.3. Practice 3.2.3.1. County council 3.2.3.1.1. Collection 4 
  
 
3.2.3.1.2. Not enough 
coverage 2 
  
 
3.2.3.1.3. Spreading in 
dumpsite 1 
  
3.2.3.2. Private 
enterprises 3.2.3.2.1. Casual labour 4 
  
 
3.2.3.2.2. Scrap dealers 4 
  
 
3.2.3.2.3. Inexpensive 1 
  
 
3.2.3.2.4. Risky 1 
  3.2.3.3. Households   4 
  
3.2.3.4. Informal 
groups   1 
  
3.2.3.5. Rural areas 
excluded   1 
  
3.2.3.5. No local 
recycling   2 
3.2.4. Needs 3.2.4.1. Stakeholder involvement and consultation 1 
  3.2.4.2. Separation   1 
  3.2.4.3. Attitude change, resource 1 
  3.2.4.4. Centralization   1 
  3.2.4.5. Benefits   1 
  3.2.4.6. Infrastructure 3.2.4.6.1. Collection 1 
  
 
3.2.4.6.2. Separation 1 
3.2.5. Water control 3.2.5.1. 'Damaged'   2 
3.2.6. Governance 
3.2.6.1. Institutional 
changes   2 
  3.2.6.2. PHO   7 
  
 
  3.2.6.3. CC   3 
  3.2.6.4. NEMA   4 
  3.2.6.5. Ministry of Env. and Nat. Resources 2 
  3.2.6.6. Problems 3.2.6.6.1. Resources 1 
  
 
3.2.6.6.2. Laxity 1 
  
 
3.2.6.6.3. No 
implementation 3 
  
 
3.2.6.6.4. Awareness issues 3 
  
 
3.2.6.6.5. Not taking 
responsibility 4 
  
 
3.2.6.6.6. Efficiancy 1 
  3.2.6.6.7. Coverage as priority 1 
TOTAL     89 
 
Dimension 4: Community and health factors 
Subcategory 4.1. Health and pen defecation 
      
CODING 
FREQUENCY 
4.1.1. Healthy 4.1.1.1. Healthy   5 
  4.1.1.2. Healthier than before 1 
  4.1.1.3. Progress 4.1.1.3.1. Progress 2 
  
 
4.1.1.3.2. Cultural 
reasons 1 
  
 
4.1.1.3.3. Not enough 1 
4.1.2. Problems 4.1.2.1. Not very healthy   1 
  4.1.2.2. Malnutrition   1 
  4.1.2.3. Mwatate   1 
  4.1.2.4. Litterin; Mosquitoes; Malaria 1 
4.1.3. PHO has numbers 
 
  4 
4.1.4. Open defecation 4.1.4.1. Not ackowledged   3 
  4.1.4.2. Yes 4.1.4.2.1. Resources 1 
  
 
4.1.4.2.2. Service cover 1 
  
 
4.1.4.2.3. Beliefs 1 
  4.1.4.3. Some 
4.1.4.3.1. Remote rural 
areas 4 
TOTAL     28 
 
Subcategory 4.2. Cultural meanings of human waste 
      
CODING 
FREQUENCY 
4.2.1. Positive 4.2.1.1. No taboos   3 
  
4.2.1.2. Potential 
benefits   2 
  4.2.1.3. Use of animal manure 1 
  4.2.1.4. Was used before, is used elsewhere 2 
  4.2.1.5.Nutritious   2 
  
4.2.1.6. Educated 
community   1 
  4.2.1.7. Problems with/ chemicals 1 
4.2.2. Negative 
4.2.2.1. 
Mentality/Attitude 4.2.2.1.1. Considered unclean 5 
  
 
4.2.2.1.2. Considered to spread 2 
  
 
diseases 
  
 
4.2.2.1.3. Superstition 1 
  4.2.2.2. Use of animal manure 1 
  4.2.2.3. Suspicion of outsiders 1 
4.2.3. Needs 4.2.3.1. Training   7 
  4.2.3.2. Technology   1 
4.2.4. Attitudes changeable 4.2.4.1. Attitudes changeable 6 
  4.2.4.2. Eco-san done unconsciously 1 
4.2.5. Urine easier 
 
  1 
4.2.6. Selection of crop 
 
  1 
TOTAL     39 
 
Subcategory 4.3. Activities 
      
CODING 
FREQUENCY 
4.3.1. Current 4.3.1.1. APHIA2 4.3.1.1.1. Current 2 
  
 
4.3.1.1.2. Health & Hygiene 1 
  
 
4.3.1.1.3. Training 1 
  
4.3.1.2. World Vision 
International 
4.3.1.2.1. World Vision 
International 1 
  
 
4.3.1.2.2. School WASH 3 
  
 
4.3.1.2.3. Integrated Child 
Health Campaign 1 
  
 
4.3.1.2.4. Community Health 
Workers 1 
  
4.3.1.3. PHO, MoH & 
Amref 4.3.1.3.1. CLTS 2 
  
 
4.3.1.3.2. Edu 1 
  4.3.1.4. NEMA 4.3.1.4.1. Training 2 
  4.3.1.5. BGT 
4.3.1.5.1. Reactor at St. Mary's 
School 2 
  
4.3.1.6. World Health 
Day   1 
  
4.3.1.7. Informal 
recycling   1 
  4.3.1.8. Private instances   1 
  4.3.1.9. Collective responsibility 1 
  
4.3.1.10. Education 
syllabus   1 
4.3.2. Past 
4.3.2.1. Plan 
International    2 
4.3.3. No proper education 
 
  1 
4.3.4. Not aware 
 
  3 
TOTAL     28 
 
 
 
 
 
  
 
Dimension 5: Specific problems and progress 
Subcategory 5.1. Sanitation 
      
CODING 
FREQUENCY 
5.1.1. Problems 5.1.1.1. Technical 5.1.1.1.1. Poor construction 1 
  
 
5.1.1.1.2. Cleanliness 1 
  
 
5.1.1.1.3. Pit latirne-Household 
distance 1 
  
 
5.1.1.1.4. No separation 1 
  5.1.1.2. Environment 5.1.1.2.1. Soil conditions 2 
  
 
5.1.1.2.2. Sustainability 1 
  
 
5.1.1.2.3. Overflow 1 
  5.1.1.3. Communal 5.1.1.3.1. Awareness 1 
  
 
5.1.1.3.2. Planning 2 
  
 
5.1.1.3.3. Coverage 1 
  
 
5.1.1.3.4. Resources 3 
  
5.1.1.4. Nothing 
significant   1 
TOTAL     16 
5.1.2. Progress 5.1.2.1. Household level 5.1.2.1.1. Affordability 1 
  
 
5.1.2.1.2. Use of local materials 1 
  
 
5.1.2.1.3. Coverage 2 
  
 
5.1.2.1.4. Plan International VIPs 1 
  5.1.2.2. Communal level 5.1.2.2.1. Disease prevention 1 
  
 
5.1.2.2.2. Institutional 
cooperation 1 
  
 
5.1.2.2.3. Marketing 1 
  5.1.2.3. None   2 
TOTAL     10 
 
Subcategory 5.2. Waste management 
      
CODING 
FREQUENCY 
5.2.1. Problems 5.2.1.1. Infrastructure 
5.2.1.1.1. Collection & 
Transportation 3 
  
 
5.2.1.1.2. Dumping sites 2 
  
 
5.2.1.1.3. Sewage system 2 
  
 
5.2.1.1.4. Structural planning 1 
  
 
5.2.1.1.5. Separation 1 
  5.2.1.2. Resources 5.2.1.2.1. Scarcity 1 
  
 
5.2.1.2.2. Donor dependance 1 
  5.2.1.3. Governance 
5.2.1.3.1. Policy 
implementation 2 
  
 
5.2.1.3.2. Communal 
cooperation 1 
  
 
5.2.1.3.3. Govt. Responsibility 1 
  5.2.1.4. Over-use of polybags, non-organic solid waste 2 
TOTAL 
     17 
5.2.2. Progress 5.2.2.1. Infrastructure 5.2.2.1.1. County council 2 
  
 
Services 
  
 
5.2.2.1.2. Septic tanks 1 
  
 
5.2.2.1.3. Collection & 
Transportation 2 
  5.2.2.2. Reuse 
5.2.2.2.1. Recycling of organic 
waste 2 
  
 
5.2.2.2.2. Irrigation (Plastic 
bottles) 1 
  
 
5.2.2.2..3 Construction 
(Plastic bottles) 1 
  5.2.2.1. Sufficient mgmt   1 
  
5.2.2.2. No water 
contamination   1 
  
5.2.2.3. Private 
contractors   1 
  5.2.2.4. No progress   1 
TOTAL     13 
 
Dimension 6. Feasible development and solutions 
Subcategory 6.1. ‘To keep in mind’ 
    
CODING 
FREQUENCY 
6.1.1. Communal level 6.1.1.1. Govenrnment guidelines 1 
  6.1.1.2. Collection needed 2 
  6.1.1.3. Final disposal issues 1 
  6.1.1.4. Reuse potential 1 
  6.1.1.5. Standardization 1 
  6.1.1.6. Complexity 1 
  6.1.1.7. Urban areas 1 
6.1.2. Potential of informal sector   1 
6.1.3. Household level 6.1.3.1. Waste bags needed 1 
  6.1.3.2. Composting 1 
  6.1.3.3. Simplicity 1 
  6.1.3.4. Sustainability 1 
  6.1.3.5. Efficient 1 
  6.1.3.6. Resources 1 
6.1.4. Rural 6.1.4.1. Space for planning 1 
  6.1.4.2. Less expesnive solutions 1 
6.1.5. Urban 6.1.5.1. Congestion 0 
6.1.6. Grass-roots good start   1 
6.1.7. Differing waste profiles   1 
6.1.8. Rainwater collection   1 
TOTAL   20 
 
 
 
  
 
Subcategory 6.2. Existing frameworks 
      
CODING 
FREQUENCY 
6.2.1. Legal frameworks 6.2.1.1. PHO Guidelines   1 
  
 
6.2.1.1.2. Public Health 
Act; cap 242 2 
  6.2.1.2. NEMA Documents   2 
  6.2.1.3. County by-laws   1 
  6.2.1.4. Priorities 6.2.1.4.1. Acceptability 1 
  
 
6.2.1.4.2. Toilets 1 
  
6.2.1.5. Bureucracy; registration 
of groups   1 
  6.2.1.6. Not aware   1 
TOTAL     10 
6.2.2. Development 
frameworks 
6.2.2.1. Government 
responsibility   3 
  6.2.2.2. WVI   2 
  6.2.2.3. PHO   1 
  6.2.2.4. Local inclusion 6.2.2.4.1. Involvement 1 
  
 
6.2.2.4.2. Conditions 1 
  6.2.2.5. No awareness   3 
TOTAL     11 
6.2.3. Promoted solutions 6.2.3.1. Official designs   1 
  
 
6.2.3.1.1. Pit latrines 3 
  
 
6.2.3.1.2. VIPs 4 
  6.2.3.2. Safe collection   2 
  6.2.3.3. None   1 
TOTAL     11 
 
Subcategory 6.3. Miscellaneous  
    
CODING 
FREQUENCY 
6.3.1. Needs 6.3.1.1. Technical alternatives 1 
  6.3.1.2. Separation of solid & liquid waste 1 
  6.3.1.3. Financial/Material support 2 
  6.3.1.4. Training, awareness 3 
  6.3.1.5. Stakeholder involvement 3 
  6.3.1.6. Practicality 1 
  6.3.1.7. Policy implementation 1 
6.3.2. Potential of informal sector   1 
6.3.3. Status issues   1 
6.3.4. NIMBY   1 
TOTAL   15 
 
